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PabGouass mporpamma ydeOHoro mpenmera OVIL.12 MartemaTuka: ajredopa u
HAYaJIa MaTeMAaTHYeCKOr0 aHAJIN3a; reOMeTPHs; BEPOSITHOCTh M CTATHCTHKA pa3paboTaHa
Ha OCHOBE (pelepalibHOTO roCyAapCTBEHHOr0 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro OOIIEero
obpazoBanus - nanee PI'OC COO, yTBepkIEHHOTO MPUKa30M MHUHUCTEPCTBa 00pa3oBaHUs U
Haykd P® ot 17 mas 2012 r. Ne413 (¢ usm. IlpukazoB Munobpuayku P® ot 29.12.2014
No1645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, Munnpocsemenuss PO or 24.09.2020
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npuMepHoOi paboueld mporpammbl 00LIE00pa30BATENBLHON JUCHUIUIMHBL «MareMaTuka» Uit
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpraHu3alul — on00peHHON MuHHCTEPCTBOM
[Tpoceemenuss PO ®I'BOY 10 UPIIO u pexomennoBanHoil i Becex YITIC (IIpotokon Ne
16/2025 or 18 ampens 2025 roma.) Aus CIENUAIBHOCTH CPEAHErO MPOQPECCHOHATBHOIO
oOpazoBanus 23.02.06 Texnuveckasi IKCIUIyaTalus NOJBHKHOIO COCTaBA KeJIe3HBIX 10pOr
BXOJSIIEH B YyKpYIHEHHYI Tpynmny mnpodeccuit/cienmanbrocteir  23.00.00 TEXHUKA wu
TEXHOJIOI'USI HASEMHOI'O TPAHCIIOPTA.
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1. TTACIIOPT PABOYEM INPOI'PAMMBI YYEBHOI'O ITPEJIMETA
OVII.12 MaremaTuka: ajJredpa 1 Ha4ajia MaTeMaTH4YeCKOI0 AaHAJIN3a; TeOMeTPH;
BEPOSITHOCTh U CTATHCTHKA

1.1. O6aacTh npuMeHeHHus padoueii MporpaMMbl

Pabouas mporpamma oOmieobpazoBarenbHoil yueOnoro npeamera OVYIIL.12 Maremaruka:
anrebpa W Hayajga MaTeMAaTUYECKOTO aHallu3a; TeOMETPHs; BEPOATHOCTb M CTAaTUCTHKA
npeHa3HayeHa Uil U3yYeHHs MaTeMaTUKU B NPOQECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranm3aiusax CIIO, peanu3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro OOIero
oOpa3zoBaHMe B IIpeleNax OCBOCHHS OCHOBHON MpodeccuoHaIbHON 00pa3oBaTelbHOMN
nporpammel CITIO (OITOIT CITO) na 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUs IMPH MOATOTOBKE
CIIEIUATIUCTOB cpeaHero 3BeHa mo crneruanbHocTH 23.02.06 TexHumueckasi IKCILIyaTaumusi
NMOJABMKHOTO  COCTaBa  JKeJIe3HbIX  JOPOr, BXOJfIIEH B  YKPYIHEHHYIO  TPYII
npodeccuit/cniennanbaocteit 23.00.00 TEXHUKA u TEXHOJIOT'USI HA3EMHOI'O
TPAHCIIOPTA.
1.2. Mecto mnpeaMera B CTPYKType OCHOBHOIi mNpodeccHOHAIBLHOI 00pa3oBaTeIbHOM
nporpammbl: npeamer OVIL.12 Maremaruka: anrebpa W Hadalia MaTeMaTHUECKOTO aHAIN3a;
TeOMETpHsI; BEPOSATHOCTb U CTATUCTHKA BXOJIUT B poduiIbHbIe 0011e00pa3oBaTeabHbie yueOHbIe
npenMeTsl u siBisiercs  oOs3arenpHOM wacthio OIT CIIO mo cmemmansHOocTH 23.02.06
Texnuveckas IKCIIYyaTaAIUs] MOJABUKHOIO COCTABA KeJIe3HbIX J10POT.
1.3. llesin npeamera — TpeGOBaHMs K pe3y/ibTaTaM OCBOEHUS MpeaMeTa:
Copepxanue nmporpammsl obiieoOpazoBarensHoro npeamera OVYIL12 MaremaTuka: anredpa u
Hayaja MaTeMaTHYeCKOTO aHaliu3a,; T€OMETpHs; BEPOSTHOCTh M CTAaTHCTHKA HAIPABICHO Ha
JIOCTHD)KEHUE pe3yJIbTaToOB ee U3yueHUs B cooTBeTcTBHM ¢ TpeboBaHusiMu O@I'OC COO ¢ yuetom
npodeccuonansHoil HampasieHHocth @PI'OC CIIO, ¢opMupoBaHue u pa3BUTHE OOIIKX

komrereHimk  (manee — OK) B COOTHECEHMM ¢ JIMYHOCTHBIMH, METalpeIMETHBIMU
U TpeAMETHBIMH  pe3yiabTaraMud  oO0y4deHuss 0Oa3oBoro ypoBHsS (mamee —  IIPO)
dI'oC COO:
Ob6mue [1nanupyemble pe3yiabTaThl O0yUeHUs
KOMIIETCHIINU OO0mue IIpenmeTHbIE
OK 01 JIngHOCTHEBIC pe3yabTaThl nomkuael | [TP61. Bimamenune MeTogaMH JOKa3aTeNbCTB,
Bribupats OTpaXkaThb QITOpUTMAMHU  pEIICHHs  3a/ady;  yMEHUue
CITOCOOBI B YaCTH: TPYJOBOTO BOCHUTAHUS: dbopMynupoBaTh  OMpENENCHUs,  aKCUOMBI
pelieHus 3a1a4 | - TOTOBHOCTh K TPydy, OCO3HaHHE |H TEOPEMbl, TPUMEHATb WX, MPOBOIUTH

npodeccuoHans | IEHHOCTH MAacTepCTBa, TPYAOIIOOHE;
HOH - TOTOBHOCTh K aKTHBHOHN JESATEIHHOCTH
JIESATEIbHOCTH TEXHOJIOTHYECKOH u COIIMATBHOM
MPUMEHUTEIBHO | HaAIpPaBJICHHOCTH, CIIOCOOHOCTH
K pa3JInuyHbIM WHULIUUPOBATH, MJIaHUPOBATH
KOHTEKCTaM U CAMOCTOSITENIBHO BBINIOJHATh TaKYIO
JIESTEIbHOCTD;
- HWHTepec K pa3iuuHbiM  chepam

npodecCHOHATBLHOM 1A TeNbHOCTH.
MetanpeameTHble pe3yiabTaThl JIOJKHBI
OTpaXkaTh:

OBnazneHre yHUBEpCAJIbHBIMH Yy4e€OHBIMU
MI03HABATEJILHBIMU JIEHCTBUSAMMU:

JI0Ka3aTesIbHbIE PACCYKACHUS B XOJI€ PEILICHHS
3ajady;

ITP62. VYmeHue onepupoBaTb MOHATHUSIMMU:
CTENEHb YHCNA, JIOTapu(M 4YHCIa; yMEHHE
BBITOJIHATh BBIUUCIICHHE 3Ha4YeHUH
U TpeoOpa3oBaHMs BBIPAKEHHUH CO CTEMEHSIMH
u Jorapugmamu, mpeoOpa3oBaHUs JAPOOHO-
panMoOHABFHBIX BBHIPAKCHUH;

[1P63. VYmeHue onepupoBaTb MOHSATHSIMHU:
paloHaibHbIE, UppalMOHAIIbHBIE,
[IOKa3aTeNbHbIE, CTETICHHBIE,
Jorapudmuueckue, TPUTOHOMETPHYECKHE

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

a) 6a30BbI€ JTOTMYECKHE JEHCTBUS: [1P64. VYmenue omnepupoBaTh MOHATUSIMHU:
- camocToATeNbHO  (opmynupoBaTh | GYHKIHA, HenpepbIBHAS byHKIMA,
" aKTyaJIH3upOBaTh npoOiemMy, | IpOW3BOAHAs, MEPBOOOpa3Has, ONpEAETCHHBIH
paccMaTpuBaTh UHTETpajl; yMEHHE HaXOJUTh IPOU3BOHbIC
€€ BCECTOPOHHE; DJIEMEHTAPHBIX GbyHKIUH, HCIIOJIb3Ysl
- YCTaHaBJIMBAaTh CYIIECTBEHHBIH MPU3HAK | CIIpAaBOYHBIE MaTepHalbl; HCCIEIOBAaTh B

4




WIn OCHOBaHMS JUIST CpaBHCHHS,
KIIacCU(UKALIUN

1 0000IIECHH;

- OmpeNenATh MU  JACSITeIbHOCTH,
3aJjaBaTh IIApaMeTPbl W KPUTEPUU UX
IOCTHIKEHH,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPCUHS

B paccMaTpUBAEMbIX SIBICHUSAX;
- BHOCUTHb KOPPCKTUBLI B ACATCIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJbTaTOB
neisiM, OLCHMBATL PUCKHU HOCJ’IGI[CTBI/Iﬁ
JESITEIIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:
- BJIQ/IETh HaBbIKaMU yueOHO-
HCCIIEI0OBATEIICKOM

U TIPOEKTHOM [eATeNbHOCTH, HaBBIKAMU
paspetnieHus npoouem;

- BBISBIATH  NPUYMHHO-CIIEICTBEHHBIC
CBSI3U

U aKTyaJlu3UpoBaTh 3a/lady, BbBIABUTATH
TUIIOTE3Y

€e  pelIeHHs, HaxOOUThb AapryMEHTHI

JUISL 10Ka3aTelbCTBA CBOMX YTBEP)KIEHUM,
3aJaBaTh  IApaMeTpsl U KPUTEPHUH
pelieHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJI€
pelIeHus 3a7auu pe3yabTaThl, KPUTUUECKH
OLICHMBATh

UX  JOCTOBEPHOCTbD,
WU3MEHEHNE

B HOBBIX YCJIOBHUSX;
pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMbI
c y4eTOM aHaJIM3a  MMEIOIIMUXCS
MaTepUaIbHBIX

Y HEMATEpUAJIbHBIX PECYPCOB;
- yMETb  NEPEHOCHUTH
II03HABATEJIBbHYIO

U PAKTHYECKYIO
KU3HEJEATEIIBHOCTH;

- YMETh UHTErpUPOBATH 3HAHMS U3 Pa3HBIX
NPEIMETHBIX 00JIacTel;

- BBIIBUraTb HOBBIE WJIEH, MpeljaraTh
OpPUTMHAJIbHBIE MTOIXO0/IbI U PELLIEHUS

IIPOTHO3UPOBATH

3HaAHUA B

oOJactu

MPOCTEHIINX CITyqasix byHKIIUN Ha
MOHOTOHHOCTB, HaXOAUTh HauOOJbIIINE
U HauMEHbIIWE 3HA4YeHHUs (QYHKIHM; CTPOUTH
rpadKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

amnmapara MaTEMaTHYECKOT O aHaln3a;
IIPUMEHSATH ITPOU3BOIAHYIO IIPU PEIICHUM 3a1ad
Ha JIBUKCHHUE; pelaTh IIPAKTHKO-
OPUEHTUPOBAHHBIC 3a1a4u

Ha HauOoJIbLIME M HaUMEHbIINE 3HAYCHMs, HA
HaXO0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHMUS;

[TP65. VYwmenue omnepupoBaTh TMOHITHAMHU:
parioHanbHas — (YHKIUS,  TOKa3aTelbHAS
byHKIIHS, CTETNeHHAas dbyHKIIHS,
JorapupmMuuecKas byHKIHA,
TpUTOHOMETpHYecKre (yHKUUU, OOpaTHbIE
GYHKIIUM;  yMEHHE  CTPOHUTH  TpaduKu

M3YYEHHBIX (DYHKUUN, UCIONB30BaTh TpaduKu
MPpA U3YYECHHH TMPOLECCOB M 3aBUCUMOCTEN,
OpU pelIeHUHd 3aad M3 JAPYruX Y4eOHBIX
NpEeIMETOB W 33/lad M3 pPEaJbHOM JKHU3HU,
BbIpaXaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BEIIMYNHAMH,

[IP66. VYmeHue pemarb TEKCTOBBIC 3a7add
pa3HBIX TUIOB (B TOM YHCJIE HA MPOIEHTHI,
IO W 4YacTH, Ha JIBIDKEHHE, paborty,
CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3a/a4d
U3 o0nacTd  yOpaBlieHUS  JUYHBIMU U
CEMEHHBIMH ¢dbuHaHCaMM), COCTaBIATH
BBIPQXKEHHUS, YpPaBHEHHUs, HEPABEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3a/1auyd, HUCCIEN0BATH

MIOJIyYEHHOE peleHue U OLIEHUBATh
MIPaBI0N0/I00HOCTb PE3yJIbTATOB;

[TP67. VYmeHue onepupoBaTb HOHATHUSIMMU:
cpenHee apudMeTuIecKoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIEe 3HAYCHUS, Pa3Max,
JCTIepCHs, CTaHJapTHOE OTKJIOHEHUE
qucIoBOro  HaOopa; yMEHUE  U3BIIEKaTh,
MHTEPIPETHPOBATH UH(pOPMaLHIO,

MPEJICTAaBICHHYIO B Ta0JIMIIaX, HA UarpaMmmax,
rpadukax, OTPakarollyl0 CBOMCTBa peajbHbBIX

MPOIECCOB W SBJICHWH,  TPEJCTABIATH
uH(pOpMAILlMIO C  TOMONIbIO  TaOmUI U
JUarpamMM; — UCCIIEJIOBaTh  CTAaTHCTHYCCKHUE
JIaHHEBIE, B TOM YHCIIe

C TNpUMEHEHuEeM TrpapuuecKuX METOJ0B H
JJIEKTPOHHBIX CPEJICTB;

I1P68. VYmeHue omnepupoBaTh MOHATUSIMHU:
CIIy4alHBbII OIIBIT
U ciydailHoe  coObITHE,  BEpOSITHOCTb
CIIy4alfHOTO COOBITHS; YMEHHE BBIYMCIATH

BEPOATHOCTb C HCIIOJIb30BAHUEM TpapuuecKuX
METO/IOB; NMPHUMEHATh (HOPMYJIBI CIOXKEHHUS H
YMHOXEHHUSI BEPOSITHOCTEH, KOMOHHATOPHBIE
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dakTel W GOpPMYIBI TPH PEIICHUH 33]1ad;
OLICHUBATh BEPOATHOCTU PEAIBbHBIX COOBITHIA;
3HaKOMCTBO

CO  CIOy4YallHBIMM  BEJIUYMHAMH;,  yMEHHE
NPUBOANUTH TPHUMEPHl TPOSBICHHUS 3aKOHA
(31031918170:¢ qucen B MPUPOTHBIX
1 OOIIECTBCHHBIX SIBJICHUSIX;

IIP69. VYwmenue omnepupoBaTh IOHATHUAMHU:
TOYKa, TpsMas, TUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIA YTOJI, CKPEIIMBAIOIINECS MPSIMBIE,
napajieIbHOCTh W TEPHEHAUKYISIPHOCTD

IPSIMBIX
U IJIOCKOCTEH, Yrojl MEXAy HIpSMBIMHU, YIoJl
MEXIY IPsAMOM

U TUIOCKOCTBIO, YIoJl MEXIy IUIOCKOCTSIMH,
paccTosHHE OT TOYKH JI0  IUIOCKOCTH,
pacCTOSIHUE MEXIy NpPSIMBIMH, PACCTOSHUE
MEXIYy IUIOCKOCTSMH; yYMEHHE HCIIOIb30BaTh
OpU pElICHUH 3aJad W3ydeHHbIC (aKThl |
TEOpEeMbl ITUIAHUMETPHH; YMEHHE OILICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P610. VYmeHue omnepupoBaTh MOHATUSMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTpPaHHHKA, KYO,
napajuieNienune]], npu3Ma, napamuzaa, Gurypa
U TIOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYC,
map, cdepa, cedeHUs (GUTYpHI BparieHwUs,
IUIOCKOCTh, Kacaromasicsi chepbl, LIWIMHIPA,
KOHYCa, IUIOIAJb TIOBEPXHOCTH MHUPAMUJIBI,
NpU3MBI, KOHYCA, MWIHHAPA, TUIOMAIb CHepHl,

00BbeM KyOa, MPSIMOYTOJIBHOT'O
napajjienenunena, — NUPaMHIbl,  HPU3MBI,
IMIMH]PA, KOHYCA, apa; yMEHHe N300paxkaTh
MHOTOI'PaHHUKH

U IIOBEPXHOCTH BpAILIEHUS, HUX CEYECHHS OT
PYKH, C IOMOILBI YEPTEKHBIX UHCTPYMEHTOB
u JJIEKTPOHHBIX CPEICTB; yMeHUe
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMeHue pacro3HaBaTh [IPaBUJIbHBIC
MHOT'OT'PAaHHUKH;

[TP611 VYwmeHue onepupoBaTb MHOHATUSIMHU:
JIBUJKCHHE

B IPOCTPAaHCTBE, IMOA00HBIE (QuUrypsl B
IIPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILIEHHUE
Iomaze  MoBEepXHOCTeW U 00beMOB
MO0OHBIX (PUTYp MPHU pEeLIeHUH 3a/1a4;

[TPG12. YMeHHe BBIYHCIATH T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJd, IUIOmab, OOBEM,
IJI0IIAb MIOBEPXHOCTH), UCIIONIb3YsI
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

[1P613. VYmeHue onepupoBaTh MOHSATHIMHU:
MIPSAMOYTOJIBHAS cucreMa KOOpJIMHAT,
KOOPJMHATBl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpAa, CKaJsIPHOE IMPOM3BEJICHUE, YIroJl
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MEXIy  BEKTOpPaMH, cymma BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa HA YMCIIO; HAXOAUTH C
MOMOIIBI0 HM3YYECHHBIX (POPMYJT KOOPIAMHATHI
CepeIMHbl OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKAMH;

[IPG14. VYwmenuwe BBIOUPATH  MMOAXOMSIIUI

H3y‘IeHHBII>i MCTOL
JJIsL pelICHUA 3aga4u, paciio3HaBaThb
MAaTEMATUYCCKUC (baKTI)I

U MaTeMaTU4yeCKUe MOJENIW B IPUPOJIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH pUMEpPbI MaTEeMaTHYECKHUX
OTKPBITUI poccuiicKon u MHPOBOU
MAaTE€MaTU4YeCKON HAayKu

OK 02
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTaa
MOKCKa,
aHanmm3a u
UHTEPIIpETalUU
uHpOpMaLnHU, U
nH(pOpMaITMOHH
BIC TEXHOJOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npoeccuoHab
HOM
JESATSIIbHOCTH

JImuHOCTHEIE PE3YJIbTAaThI JOJI2KHBI
OTpaXaTb B 4YaCTU: HEHHOCTH HAYYHOI'O
IIO3HAaHMUA:

-c()OpMHPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO
Ha Juajnore KyinbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MecTa B

MOJIUKYJIBTYPHOM MHUPE;

MeranpenMeTHble  pe3yabTaThl  JIOJKHBI
OTpaXarh:

OBnasieHHe YHHBEPCATbHBIMU Y4eOHBIMHU
MO03HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ uHpopmarueil:

- BNaJeTb  HAaBBIKAMH  MOJYYCHHUS
uHpOpMallUd U3 HCTOYHHMKOB pa3HbIX
TUTIOB, CAaMOCTOSTENIBHO  OCYIIECTBISATh
MOUCK, aHalM3, CHCTEMAaTHU3alUI0 H
WHTEePIpETANi0 HHOOPMAIH Pa3IHIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- co3maBaTh TEKCTHl B  Pa3IUMYHBIX
dopmarax Cc  y4eToM  Ha3Ha4YeHHUs
uHbOpMAMM ¥ IIEJIeBOH  ayAWTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MIPEICTaBICHHS

U BU3YyaJIM3alliu;

- OIICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(popMaInH, ee
COOTBETCTBHE MPABOBBIM M MOPAIBHO-
THYECKUM HOpMaM;

- HCTIOJIb30BaTh CPENICTBA HH(POPMAITHOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpPTraHU3aIMOHHBIX 33/1a4 C COOJIOACHUEM

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,
QIrOpUTMaMHU  pElIeHUs  3aJa4y; yYMEHHE
dbopMynupoBaTh  ONpPENENICHUS,  AKCHOMBI
U TEOPEMBbI, NPUMEHSATH WX, MPOBOIAUTH
JI0OKa3aTelIbHbIE PACCYKJICHUS B XOJE PEIICHUS
3aj1ad;

[1P62. VYwmenue omnepupoBaTh MOHATUSIMHU:
CTCTIICHh YHUCJIA, JIOTapu(pM 4YHCIa; YMEHUE
BBIIIOJIHATh BBIYHCIICHUE 3HA4YECHUU
U MpeoOpa3oBaHUsl BBIPAKEHUN CO CTEIICHIMHU
u jorapudmMamu, mpeoOpa3oBaHus JIPOOHO-
palMOHAIBHBIX BBIPAKECHUI;

I[1P63. VYwmenue omnepupoBaTh MOHATUSIMHU:

panMoOHAIbHBIC, UPPALMOHAIBHBIE,
[IOKa3aTeNbHBIE, CTEICHHEIE,
jorapudmuueckue, TPUTOHOMETPUYECKHUE

YpaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue omnepupoBaTh MOHATUSMHU:
byHKLHSA, HENPEpbIBHAS byHKIMS,
IPOU3BOAHAS, TIEPBOOOpa3Hast, ONpe/eICHHbIH
MHTETpajl,; yMEHUE HaxXOAMThb IPOU3BOJHBIE

AJIIEMEHTaPHBIX GyHKIMH, HCIIONIb3YS
CIIpaBOYHBIE MaTepuaibl, MCCIEI0BaTh B
MIPOCTEUIINX CIIy4asix byHKIUN Ha
MOHOTOHHOCTb, HaxOJHUTh HauOoJbIINe

Y HAaUMEHbIINE 3HAueHUs (PYHKUMH; CTPOUTH
rpadMKd  MHOTOWIEHOB C HCIOJIb30BaHUEM

afnmapara MaTeMaTHYCCKOI'O aHaJIn3a,
MNPUMCHATH IMPOU3BOAHYIO ITPU PCIICHUHN 3aJiayd
Ha JBHXCHHC, peuiaTb IIPaKTUKO-
OpPUCHTHUPOBAHHBIC 3aJa4uun

Ha HaumOOoJbIIMEe U HAaUMEHbIINE 3HAYEHUs, Ha
HaXO0XJIEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

I1P65. VYwmenue omnepupoBaTh MOHATUSIMHU:
panMoHanmbHass ~— (QYHKUUS,  TOKa3aTelbHas

TpeOoBaHU 3PrOHOMUKH, TEXHUKHU | QYyHKIHS, CTENEeHHAas byHKIHS,
0e30macHOCTH, TMTHEHBI, | JlorapudmMudeckas byHKIHA,
pecypcocOepexeHns, MIPaBOBBIX U | TPUTOHOMETpUYECKHEe (QYHKIHMH, OOpaTHBIE
TUYECKHX HOPM, HOpPM HH(GOpPMAIMOHHOHM | QyHKIMHM;  yMeHHEe  CTPOUTh  rpaduku
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0€30I1aCHOCTH

M3y4eHHBIX (YHKIHMHA, UCTIOJIb30BaTh rpaduKu
IIpU HM3YyYEHUM IIPOLECCOB U 3aBUCHUMOCTEM,
IpU pelIeHWH 3a7ad M3 JAPYruX YueOHBIX
IPEIMETOB M 3a/Jad W3 pEeaJbHON >KU3HU;
BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXITY
BEJIMYHUHAMU;

[IP66. VYmenue pematb TEKCTOBBIC 3aJauu
pa3HbIX TUIOB (B TOM YHCJIE HA IPOLEHTHI,
JOM W YacTH, Ha JBUXKeHHe, paloTy,
CTOMMOCTb TOBAapOB M YCIIYT, HAJIOTH, 3aJla4U
U3 o0ylacTu  yHpaBieHUS  JUYHBIMH U
CEeMEIHBIMU duHaHCAMM); COCTaBJISATh
BBIPQXCHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBHIO 3aJlauM, HCCIIEI0BATh
MOJIy4EHHOE pelieHue u OLICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[IP6G7. VYwmenue omnepupoBaTh MOHATUSIMHU:
cpenHee apudMeTnIecKoe, MeJuaHa,
HauOoJblllee W  HAaUMEHbIlee 3HAYCHUS,
pa3Max, Jucnepcus, CTaHAApTHOE OTKIOHEHUE
YHCIOBOTO  Habopa; YyMEHUE  H3BJICKaTh,
UHTEPIPETUPOBATH UHOPMALHIO,
MPEJICTABICHHYIO B Ta0IMIIaX, HA AUArpaMMax,
rpapuKax, OTPaKAIOIIYI0 CBOMCTBA pEaIbHBIX
MPOLECCOB W SBJCHHM;  MpPEICTaBIsATh
uH(pOpMALIMI0O €  [OMOLIpIO  TaOMULl U
quarpamMM; — UCCIENOBaTh  CTAaTHCTUYECKUE
JIaHHBIE, B TOM quciie
C TIpUMEHEHHEM TIpadUUecKuX METOI0B U
AIIEKTPOHHBIX CPEJCTB;

ITP68. VYmeHue onepupoBaTb HOHATHUSIMM:
CITy4aHBIN OIIBIT
U cioydaiiHoe ~ cOOBITHE,  BEPOSTHOCTb
CIIy4ailHOrO COOBITUSI; YMEHHE BBIUUCIATH
BEPOSTHOCTb C UCMOJIb30BAHUEM I'pahUUECKUX
METO/IOB; MPUMEHATh (POPMYIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE
dakTel u QopMynBl TpH pEHICHUH 33]ady;
OLICHUBAaTh BEPOSATHOCTH pPEajbHBIX COOBITHIL;
3HAKOMCTBO

CO  CcIOy4yallHBIMH  BEJIMYMHAMH;,  YMEHHE
NPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
00IBIINX qucen B MIPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUIX;

I1P69. VYwmenue omnepupoBaTh MOHATUSIMHU:
TOYKa, MpsiMasl, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKpEeIIUBAIOIINUECs MPSIMBIE,
NapajyieIbHOCTh M MEPIEeHAUKYISIPHOCTD

MPSIMBIX
U IIJIOCKOCTEM, Yrojl MEXAy IpsSMBIMHU, YroJl
MEXY IPSAMOI
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMH,
paccTositHue OT TOYKHU
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JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MpPSIMBIMU,
paccTossHUE MEXIY TUIOCKOCTSIMH, YMEHUE
MCIIOJIb30BATh MPH PEIICHUU 3a/1a4 U3Y4YEeHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDA;

I[TP610. Ymenuwe omepupoBaTh MOHITHSIMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiefienunes, npusMa, nupamuaa, ¢urypa
U TIOBEPXHOCTh BpAIlICHUS, IWIHHJpP, KOHYC,
map, cdepa, cedeHHs QUTYpPHI BpaIlICHHS,
IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHYyCa, IUIONIa/lb IOBEPXHOCTH MHPAMUBbI,
MPHU3MBI, KOHYCA, MIJIWHAPA, TUIOIMAIL CPEpHI,

o0beM KyOa, MPSIMOYTOJIBHOTO
napajuielienuneaa,  MUPAMUIBL,  TPHU3MBL,
WIMHPA, KOHYCAa, Iapa; YMEHHUE N300paKaTh

MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpAILEHHS, HUX CEUEHUS OT
PYKH, C IMOMOILIBIK YEPTEKHBIX UHCTPYMEHTOB
u AIEKTPOHHBIX CPEJCTB; yMEHUE
pacro3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE;
yMEHUe pacno3HaBaTh MpaBUJIbHBIE
MHOTOT'PAHHUKMU;

I[IP611 VYwmenue omnepupoBaTh MOHATUIMU:
JIBUKEHUE

B IPOCTpPaHCTBE, TMOAOOHBIE (Urypsl B
MPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOIICHHUE
momanen ITOBEPXHOCTEN " 00BEMOB
NOI00HBIX (PUTYp MPU pEeLIeHUH 3a/1a4;

[1PG12. YMeHHe BBIYHCIATH T'€OMETPUUYECKUE
BENIMYUHBI (JJIMHA, YTOJ, IUIOMAAh, OOBEM,
IJI01aab MMOBEPXHOCTH), UCIIOJNB3Ys
H3y4eHHbIE (OPMYIIBI U METO/IBI;

ITP613. VYmeHue onepupoBaTh HOHATHUSIMMU:
MPSAMOYTOJIbHAs cucrema KOOpAUHAT,
KOOPIAWHATBHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKaJISPHOE IMPOU3BEICHUE, YIOJ
MEXKJy  BEKTOpamMH, CyMMa  BEKTOPOB,
MPOU3BECHUE BEKTOPA HA YUCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIUHATHI
CEepEMHBI OTPE3KA, PACCTOSHUE MEKIY ABYMS
TOYKaMU;

[IPG14. VYwmenuwe BBIOUPATH  MOAXOMASIIUI

W3y4YEHHBIN METOJ
JUISL peleHus 3aJ1a4H, pacrno3HaBaTh
MaTeMaTUYEeCKHe (bakTbI

U MaTeMaTU4EeCKHUE MOJEIU B IPUPOJHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHUE
IIPUBOJUTH IIpUMEPBI MaTeMaTU4YeCKUX
OTKPBITHH pOCCHIICKOM U MHPOBOI
MaTE€MaTUYeCKON HAyKU

OK

03.

JInuynoCTHEIE

pE3yJIbTaThI

JOJIDKHBI

[IP61. Bnagenue MmeTomamMu 0OKa3aTelIbCTB,
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[InanupoBath
u
pean30BbIBaTh
CcOOCTBEHHOE
npodeccruoHnab
HOE

U JIMYHOCTHOE
pa3BHTHE,
npearpuHIMaTe
JTBCKYIO
JESITeNIbHOCTD
B
npodeccruoHnab
HOM cdepe,
UCIIOJIb30BaTh
3HAHUSA

Mo TPaBOBOM U
(uHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX
YKU3HEHHBIX
CUTYaITUIX

OTpaXKaTh

B YacTu: JIyXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS:

- chopMHpPOBAaHHOCT,  HPABCTBEHHOTO

CO3HAHWUsI, STHYCCKOTO TOBE/ICHHS;
- CIIOCOOHOCTH OIICHMBATh CHUTYalMIO H

IPUHUMATD OCO3HaHHbIE pereHus,
OpPUEHTUPYSIChH Ha MOpaJbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JIMYHOIO  BKJIaJa B

MIOCTPOCHHE YCTONYHUBOIO OYyIIETO;

- OTBETCTBCHHOE OTHOIIEHHWE K CBOUM
POIUTENSAM

U (WIM) APYTUM YIEHAaM CEMbH, CO3/IaHHUIO
CEeMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS
LIEHHOCTEHN CEMEMHOMN JKU3HU B
COOTBETCTBUM C TpPAJUIUSIMU HapOJOB
Poccuu;

MertanpeameTHble  pe3yiabTaThl
OTpaXkaTh:

OBnanenue YHHUBEpPCATbHBIMU
PETYJISATUBHBIMU JICHCTBUSMH:

a) caMOOpTaHU3aIHs:

- CaMOCTOSITEITEHO OCYIIECCTBIISATh
MO3HABATENbHYIO JIEATEIbHOCTD, BBISIBIISTh
MPOOJIEMEI, CTaBUTh
u (dopMmynupoBaTh COOCTBEHHBIC 3aa4d
B 00pa3oBaTCIIbHON JIEATEIHHOCTH M
KU3HEHHBIX CHUTYaIUSAX; CAMOCTOSTEIHHO
COCTaBJIATh IUIAH PEIICHUS MPOOIeMBbI ¢
y4eTOM UMEIOLIUXCS pecypcos,
COOCTBEHHBIX BO3MOKHOCTEN
W TPEANOYTEHUI; 1aBaTh OLIEHKY HOBBIM
CUTYAITUSIM;

0) CAMOKOHTPOJIb:

WCIONIb30BaTh NPUEMBbI PEeIIEKCHH IS

JOJI2KHBI

OLICHKM CHUTyalluu, BbIOOpa BEPHOTO
peuieHus;
- yMeTb OLICHMBAaTb  PUCKHM  H

CBOEBPEMEHHO MPUHUMATh PELIECHUS 10 UX
CHIDKEHHIO,

B) SMOLIMOHAIIBHBIN HMHTEILICKT,
MpeArnoararonui cOpMHUPOBAHHOCT:
BHYTpEHHEH MOTHBAIUH, BKIIOUYAIOIICH
CTPEMJICHHE K JOCTHXKEHHUIO TIIeH |
yclexy, ONTHMH3M, HHHIIMATUBHOCTD,
YMEHHE JIEUCTBOBATH, HCXOoOs
M3 CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTH
IMOHMMaTh AMOILMOHAIILHOE  COCTOSHHE
NPYTHX, VYHUTHIBATH
€ro MpHU OCYHIECTBICHUU KOMMYHUKAIIUU,
CIIOCOOHOCTh K COYYBCTBHIO U

QIrOpUTMaMH  PEIIeHHWs  3aJad;  yMEHUue
bopMynupoBaTh  OMPEICICHUS,  aAKCHOMBI
U TEOpEMBbI, MPUMEHATh MX, MPOBOJIUTH

JIOKa3aTeJIbHBIC PACCYKACHUS B XOJIE PCILICHHS
3ajay;

I1P64. VYmMmeHue omnepupoBarh MOHATHIMMU:
byHKIIHS, HeTpepbIBHAS byHKIHS,
NPOM3BOIHAS, TIEPBOOOpa3Hasi, ONpeAeICHHbIH
WHTETpa], yMEHHE HaXOJUTh IPOU3BOIHbIC

3JIEMEHTaPHBIX byHKIUH, UCIIONIb3YsI
CIIpaBOYHBIE MaTEpHUaJIbl; HUCCIEIO0BAaTh B
IIPOCTEUIINX CiIyvasx byHKIIN Ha
MOHOTOHHOCTb, HaxOIUTh HauOoJIbIINeE

U HauMeHbIIWE 3HaueHHs (PYHKIHIA; CTPOHUTH
rpaMKd  MHOTOWIEHOB C HCIIOJIb30BAaHUEM

arnmapara MaATEMaTH4YCCKOI'O aHajIm3a,
MNPUMCHATH NPOU3BOJHYIO ITPU PCUHICHUHA 3aJ1a4
Ha JABUXCHUC, peuiaTtb IMIPAaKTUKO-
OPUCHTHUPOBAHHLIC 3aJa4uu

Ha HauOOJbIINE U HANMCHBIINE 3HA4YCHHA, Ha
HaxXOXXJACHUC IYyTH, CKOPOCTH U YCKOPCHMU,

I1P65. VYmMeHue omnepupoBarh MOHATHIMMU:
pamnioHanbHass ~ (QYHKIUS,  [OKa3aTelbHas
byHKIHA, CTeTIeHHas byHKIHA,
JorapupmMudeckas byHKIHS,
TPUTOHOMETpUUYECKHE (YHKUIUHU, OOpaTHbIE
byHKIUY; YMEHHE  CTPOUTHb  Tpaduku

M3YyYeHHBIX (DYHKIHIA, MCIIOJIB30BaTh TpaduKu
IIPY U3YYEHHUU MPOLECCOB M 3aBHCUMOCTEM,
OpU pEmIeHWH 3a7ad H3 JPYTUX Y4eOHBIX
OpeIMETOB M 3a/Jad U3 peabHON KU3HH;
BBIpaXaTh (OpMyJaMH 3aBHCUMOCTH MEXTY
BEJIMYMHAMU;

[IP66. Ymenme pemarb TEKCTOBBIC 3aa4d
pasHBIX THUIOB (B TOM YHCIIE€ Ha IPOLIEHTHI,
JOIM M YacTW, Ha JIBWXKEHHe, paboTy,
CTOMMOCTbh TOBApOB W YCIYT, HaJOTH, 3ajauu
U3 o0jacTh  ympaBJIEHUS  JIMYHBIMM U
CEMENHBIMU ¢uHaHCamMM); COCTaBJIATh
BBID@)KEHUS, YpaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI [0 YCIOBHUIO 3a/ay, HCCIEIO0BATh
MIOJIyYEHHOE pelieHne U OLIEHUBATh
MPaB/I0N0I00HOCTh PE3YNbTATOB;

[1P67. VYwmeHue onepupoBaTh MOHITUAMU:
cpenHee apudMeTnIecKoe, MeuaHa,
HauOoJIbIIIee U HAaUMEHbIIIEe 3HAYCHUS, Pa3Max,
JTucnepeus, CTaH/JapTHOE OTKJIOHEHHE
YUCIOBOTO  Habopa; YMEHHME  WU3BIEKaTh,
UHTEPIPETHPOBATH uH(pOopMaLuIo,
IPE/ICTaBJICHHYIO B Ta0JIMIAX, HA THarpaMMax,
rpadukax, OTpaXkarollyl0 CBONCTBA peaslbHbIX
OpOIECCOB M SIBJICHWH;  NPEJCTaBIAThH
nH(pOpMallMI0 C TOMOMIbIO  Tabmui U
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COIIECPECI)KUBAHUIO,
- COIHMaJIbHBIX HAaBbIKOB,

MHTEPEC U pa3peniatb KOHMINKTHI

BKJIFOYAIOIIUX
CHOCOOHOCTh BBICTpauBaTh OTHOLIEHHS C
JOPYTUMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH

JyarpaMM;  HCCIEA0BaTh
JaHHBIE, B TOM YHCIE C
rpaguveckux  METOJO0B |
CPEJICTB;

[TP68. VYMeHue omepupoBaTh TOHATHUSIMH:
CIIydyallHBIi OIBIT W CllydyailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; yMEHUE
BBIUHCIISTh BEPOSATHOCTh C HCIIOJI30BAHUEM
rpaduyecKux METOJIOB; MPUMEHATH (POPMYIIbI

CTaTUCTHYCCKHEC
MNPUMCHCHUCM
OJICKTPOHHBIX

CIIOXKCHHSI M  YMHOXEHHUS  BEpOSITHOCTEH,
KOMOWHATOpHBIE (akTel W (GOpMyIbl pHU
pelleHnH 3a/ad; OILICGHWBAaTh BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HaKOMCTBO
CO  CIYYailHBIMH  BEIMYMHAMH, yMCHUE
MNPUBOJUTh TMPUMEPHI TMPOSIBICHUS 3aKOHA
00BIINX quCell B MIPUPOJTHBIX
1 OOIIIECTBEHHBIX SIBICHUSX;

[1P614. VYMeHue BBIOMpPATh  MOIXOMISIINN
W3Y4YECHHBIN METO/T
TUTST pelIeHus 3aJ1a4H, pacro3HaBaTh
MaTeMaTHYeCKHe (baKThbI

U MAaTCMAaTH4YCCKUC MOJACIM B MPHUPOAHBIX H
O6IJ.[CCTB€HHLIX SABJICHUAX, B UCKYCCTBEC, YMCHHC

MIPUBOIUTH IpUMEPHI MaTEeMaTHYECKUX
OTKPBITUI poccuiicKon u MHPOBOM
MAaTEMaTU4YeCKON HAyKH
OK 04 | JInyHocTHBIE pe3yNIbTaThI nomkusl | [IP67. VYMenue omnepupoBaThb MNOHATHSIMHU:
Db dexTuBHO OTpa)kaTb cpenHee apu(pMeTHIecKoe, MEJIMaHa,
B3aMMOJICHCTBO | B YacTH: IIEHHOCTHM HAYYHOTO MO3HAHUS: | HauOoIblllee U HAMMEHBIIIEe 3HAUCHUS, pa3Max,
BaTh U paboTaTh | OCO3HAHUE LIEHHOCTHU Hay4YHOW | qucrnepcus, CTaHJapTHOE OTKJIOHEHHE
B KOJUIEKTUBE U | AEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH | YMCIOBOTO  Habopa; yMEHHME  W3BIEKaTh,
KOMaH/1e ITPOEKTHYIO u HCCIIEIOBATENBCKYIO | HHTEPIPETUPOBATh uH(pOopMaLuIo,

ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC

MerarnpeaMeTHbIe  Pe3yibTaThl  JIOJDKHBI
OTpaXKaTh:
OBnanenue YHHUBEpPCATbHBIMU

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:
0) COBMECTHasl IeATEIIbHOCTh:

- IIOHMMATh " UCII0JIb30BATh
MPEUMYILECTBA KOMaHIHOM 51
WH/IMBUYaJIbHOU paboTHI;

- IIPUHUMATh e COBMECTHOMN
JEeSTENbHOCTH, OpraHU30BBIBATH u
KOOpIUHUPOBAaTh  JEHCTBUS 1O  ee

JIOCTHIKEHMIO: COCTABNIATD ITJIaH JICUCTBUMA,
pacnpenenarb poJ € Yy4eTOM MHEHHUH

YYaCTHUKOB  0OCYXHaTb  pe3yJbTaThl
COBMECTHOH paboThI;
OBnanenune YHHUBEPCATbHBIMU

PETyJIATUBHBIMU IEUCTBUAMU:

T') IpUHATHE ceOs U IPYTUX JIIOJIeH:

- TMpPUHAMATh MOTHBBI U apTyMEHTHI
JPYTUX JIIOJIEH NPU aHAJIN3€E PE3YJbTaTOB

MPEJICTABICHHYIO B Ta0NHIIaX, HA TUarpaMmax,
rpadukax, OTpaXKaroIlyl0 CBOMCTBA peaTbHBIX

IIPOLECCOB M SBJICHWM;  NPEACTABIATH
MHQOpPMALMI0O €  [OMOINBIO  Tabuul |
JuarpaMM; — UCCJIEJOBaThb  CTAaTHUCTUYECKUE
JaHHble, B TOM 4YHCIE C TPUMEHEHHEM
rpadMuecKuX  METOJOB M BIJIEKTPOHHBIX
CpPEICTB;

[1P68. VYmeHue onepupoBaTb MOHSATHSIMHU:

CIIy4ailHBIH ONBIT W CiIy4ailHO€ CcoOOBITHE,
BEPOSITHOCTh CIy4allHOrO COOBITHS; yMEHHE
BBIYUCIISAITH BEPOSITHOCTH C HCIIOJB30BaHUEM
rpadMuecKux METOAOB; NMPUMEHATH (POPMYIIBI
CIIO)KEHUSI W  yMHOXXEHHUS  BEpOATHOCTEH,
KOMOMHATOpHblEe (QakThl W  (HOPMYJBl IpH
pelIeHnH 3aJad; OIEHUBATh BEPOSTHOCTH
peanbHBIX ~ COOBITMH;  3HAKOMCTBO  CO
CIIy4aifHBIMU BEJTMYUHAMHU; YMEHHE TIPUBOTUTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIINX YHCENT
B PUPOIHBIX
Y OOIIECTBEHHBIX SIBJICHUSX;

11




JEATEIbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JIPYTHX
Jmronen

Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTh NOHHMATh MHUP C
MO3UIUH JIPYTOro YeIIOBEKa

[IP614. VYmenue BbIOMpaTh  MOIXOISAIIHI
M3Y4YEHHBI MeTOA Jid peLIeHUs 3aJayH,
pacrno3HaBaTh MaTeMaTU4ecKue (akTbI
U MaTeMaTUYeCKUE MOJEIH B MNPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE
MIPUBOJIUTH pUMEpPbI MaTeMaTUYeCKUX
OTKPBITUI poccuiickon u MHPOBOU
MAaTE€MaTU4YeCKON HAyKu

OK 05
Ocy1iecTBISITh
YCTHYIO H
MUCHBMEHHYIO
KOMMYHUKAITHIO
Ha
rocyJIapCTBEHH
oM SI3BIKE
Poccuiickoit
®Qenepauun €
y4eToM
0COOCHHOCTEH
COLIMAJIBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JInaHOCTHBIE pe3yJIbTaThl JOJKHBI
OTpaXkaThb

B YACTH: ICTETUYECKOTO BOCIIUTAHHUSA:

- O3CTETMYECKOE OTHOLIEHUE K MHUPY,
BKJIIOYAsl JICTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyJa
1 OOILECTBEHHBIX OTHOLICHUH;

- CIIOCOOHOCTH BOCIPMHUMATH Pa3JInYHbIC
BHJIbl UCKYCCTBA, TPAAULIMK U TBOPUYECTBO
CBOETO W JApPYrUX HapoJOB, OIIYIIATh
SMOLIMOHAJIBHOE BO3/IEHCTBUE UCKYCCTBA;
MertanpeamMeTHble  pe3yibTaThl  JIOJIKHBI
OTpaXkaTh:

OBnanenue YHHUBEpPCATbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:

a) o01ieHue: - OCYILECTBIISITh
KOMMYHUKAIHX

BO BceX cepax KHU3HU;

- pacno3HaBaTh HeBepOallbHbIE CpEICTBA
O6HI€HI/I$[, IIOHUMAaThb 3HAa4YCHUC
COLMAJBbHBIX  3HAKOB,  PACIO3HABaTh
MPEANOCHUIKA KOH(QIMKTHBIX CUTyalUil U
CMSIT4aTh KOH(IUKTHI;

- Ppa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO
TOUYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpeACTB

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,
QIrOpUTMaMM  PEIICHHUs]  3aJa4y;  yMEHHUE
dbopMynupoBaTh ONpPENENICHUS, AKCUOMBI U
TEOpEMbI,  TPHUMEHSTh WX,  IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHHS B XOJI€ PEIICHUS
3ajauy;

[TP68. VYmenue omnepupoBaTh MOHITHAMHU:
CIIy4aliHBI OIBIT W CIlydaiiHOE COOBITHE,
BEPOATHOCTb CIIY4alHOTO COOBITHSI; yMEHUE
BBIYHUCIIATh BEPOSITHOCTh C HCIOJIb30BAHUEM
rpaduyecKux METOJIOB; MPUMEHSTH (POPMYIIbI
CIOKEHUSI W  YMHOXKEHHS  BEPOSITHOCTEM,
KOMOHMHATOpHbIE (aKThl U  (QOpPMYJIbl MpU
pelIeHUH 3a/ay; OLEHUBATh BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO
CO  CINy4alHBIMM  BEJIIMYMHAMHU,  YMEHHUE
OPUBOJIUTh TMPUMEPHI TMPOSBICHUS 3aKOHA
00IbIINX qucen B MIPUPOJTHBIX
1 OOIIIECTBEHHBIX SBICHUSX;

I1P69. VYwmenue omnepupoBaTh MOHATUSMHU:
TOYKa, TMpsiMas, I[JIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAaHHBIN YTOJI, CKPEIIMBAIOIIUECS TIPSIMBIE,
napajuieNbHOCTh M TEPIEeHIUKYISIPHOCTh
TIPSIMBIX

U TJIOCKOCTEH, Yroid MeXIy MNpSMbIMHU, YTroll

MEXIY IPSAMOM
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH,
paccrosiHue oT TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY INPSMBIMH,
paccTossiHue MEXAYy IUIOCKOCTSIMHM; YMEHHE
MCIIOJIb30BaTh TPU PELIEHUH 3a/1ad U3yYCHHbIE
GakTbl W TEOpeMbl IUIAHUMETPHM; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPY)KAOILIETO
MUDa;

[1P610. YmeHnue omnepupoBaTh HOHATUSIMHU:
MHOTOTPaHHHK, CEYeHWE MHOTOTpaHHHKaA, KyO,
napajjieNenunes, npu3Ma, nupamuzaa, ¢urypa
U TOBEPXHOCTh BpallleHUs, LUIUHAP, KOHYC,
map, cdepa, cedeHUs (UTYpHI BpaleHUs,
IUIOCKOCTh, Kacaromjasicsi cdepbl, LUWIMHIpA,
KOHycCa, IUIOIAJb IIOBEPXHOCTH IHUPaMMIBbI,
MPU3MBbI, KOHYCa, [IWJINHAPA, IUIoHaab cepsl,
00BeM KyOa, IIPSIMOYTOJIBHOTO
napajuiefienunena, — NUpaMujabl,  [PU3MBI,
IUIMHApA, KOHYCa, I1apa; yMeHHe N300paXkaTh
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MHOTOTPaHHUKHU
U TIOBEPXHOCTU BpalICHUS, UX CEUEHHUS OT
PYKH, C TOMOIIBIO YEPTEHKHBIX UHCTPYMEHTOB

u AJIEKTPOHHBIX CPEICTB; yYMEHUE
pacrio3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMEHUE pacrno3HaBaTh MpaBUIIbHbIC
MHOI'OI'PaHHMKH;

IIP611 VYwmenue omnepupoBaTh MOHATUSIMHU:
JIBUOKEHUE

B IPOCTPAaHCTBE, MOA0OHBIE (QuUrypsl B
IPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILLEHUE
wiomaaed  TMOBEPXHOCTEM W 00BEMOB

MoI0OHBIX (PUTYp MPU pelIeHUH 3a/1a4;

[1P612. YmeHue BBIYHCIATH T€OMETPUUYECKUE
BEJIMYMHBI (JIJIMHA, YTOJd, IUIOWAadb, OOBEM,
IIouaib IIOBEPXHOCTH), UCTIONB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

I1P613. YmeHue omnepupoBaTh MOHATUSMHU:

IIPSAMOYTOJIbHAS cucreMa KOOpJAMHAT,
KOOPIHMHATBl TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJsApHOE IPOMU3BEIEHUE, YIoll
MEXIy  BEKTOpaMHM, CyMMa  BEKTOpOB,

IIPOU3BEICHNUE BEKTOpPA HA YKCIIO; HAXOAUTH C
MOMOIIBI0 HM3YYCHHBIX (OPMYNT KOOpPIMHATHI
CepelMHBl OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

[IP614. VYmenue BbIOMpaTh  MOIXOIAITUI
W3Yy4YEHHBIN METOJ
JUISt pelieHus 3a/1a4H, pacrno3HaBaTh
MaTEeMaTU4YeCKHe (baKTbI

U MaTeMaTU4YeCKHEe MOJENU B IMPUPOAHBIX U
OOLIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHHE
MIPUBOJUTH IIpUMEPBI MaTeMaTH4YeCKUX
OTKPBITHH pOCCUICKOMN u MHUPOBOU
MaTEMaTU4YECKOU HAyKU

OK 06.
IIposBiaTh
IPaXKIAHCKO-
NaTPUOTHYECKY
10 MTO3UIIHIO,
JEMOHCTPUPOBA
Thb OCO3HaHHOE
MIOBEJICHUE

Ha OCHOBE
POCCUNCKHUX
JyXOBHO-
HPABCTBEHHBIX
IIEHHOCTEH, B
TOM qucIIe
c Y4ETOM
rapMOHM3aLUU
MEXHaAIlMOHAIb
HBIX

JImgHOCTHEIE PE3YIbTATHI JOJIXKHBI
OTpaXaTb
B 4acCTu:
- TPpaAKAAHCKOI'0 BOCIIMTAHUA: TIPHUHATHC
TPAAUIUOHHBIX HanmlMOHAJIbHBbIX,

O6U.[C‘ICJ'IOB€‘ICCKI/IX TYMaHHUCTUYCCKUX U
ACMOKPATUYCCKUX HGHHOCTef/'I;
-IaTPUOTHYICCKOI'O0 BOCTIMTAHUA:

LIEHHOCTHOE OTHOILIEHUE K
roCyAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY u MIPUPOJHOMY
HACJIeAWI0, IMaMATHUKAM,  TPaJULUAM

HaponioB Poccun, noctmwxenusim Poccun B
HayKe, UICKYCCTBE, CIIOpPTE, TEXHOJIOTHUSIX U
TPYIE;

MeranpeameTHble pe3yJbTaThl JIOJKHBI
orpaxath: OBnazeHUE YHUBEPCATHHBIMHU
peryiasiTUBHBIMU JEUCTBUSIMMU: B)

[1P61. Bnamenune MeTomaMH JI0KAa3aTeIbCTB,

aIropuTMamMu  pelIeHWs  3ajJay;  yMEHHue
dbopMmynupoBaTh  OMpENETCHUs,  aKCHOMBI
U TEOpEeMbl, TMPHUMEHITh WX, IPOBOAUTH

JIOKa3aTeIbHBIE PACCYKACHUS B XOJIE PEIICHHS
3ajay;

[1P64. VYmeHue omnepupoBaTh MOHATHIMHU:
byHKIHA, HenpepbIBHAs byHKIMA,
NPOM3BO/HAS, MEPBOOOpa3Hasi, ONpEAEICHHBIH
UHTETpajl; yMEHHE HaXOJUTh IPOU3BOIHbIC

AIIEMEHTaPHBIX GbyHKIUH, UCITONIBb3YsI
CIIpaBOYHBIE MaTEpHUalIbl; HMCCIEI0BAaTh B
MIPOCTEUIINX CiIy4asx byHKIIUN Ha
MOHOTOHHOCTb, HaxOJHUTh HauooJIbIINe

U HauMEHbIIME 3HA4YeHHs (QYHKIHI; CTPOUTH
rpadMKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM
anmapara MaTEMaTHYECKOT O aHaJIn3a;
IIPUMEHSATH TPOU3BOAHYIO IIPU PEIICHUU 3a1a4
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u SMOLMOHAIBHBIN WHTEJUIEKT, | Ha JIBUJKEHUE; pemarb MPaKTHUKO-
MEXPEITUTHO3H | TpEeroiararomui copMupoBaHHOCTb: OPUEHTUPOBAHHBIE 3a1a4u
BIX OTHOILIEHUH, | --CAMOCO3HAHUS, BKJIIOUAIOILIETO | Ha HauOosbllMe U HAaUMEHbINE 3HAUYCHUS, Ha
IIPUMEHSATH CIOCOOHOCTh IIOHUMAaTh CBO€ | HAXOXKIEHUE IIyTH, CKOPOCTH U YCKOPECHUS;
CTaHJapThI SMOLIMOHANBHOE  cocTosiHue,  BuAeTh | [[P66. YmeHue pemaTb TEKCTOBBIE 3aJa4u
AQHTUKOPPYIILIMO | HANpaBICHHUs  pa3BUTUS  COOCTBEHHOM | pa3HbIX THUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
HHOTI'O SMOILIMOHANBHON cephl, ObITh YBEPEHHBIM | AOJAM M 4YacTW, Ha JBUXKEHHE, paboTy,
NIOBEICHUS B ceOe; CTOMMOCTb TOBapOB U YCIYI, HaJOrd, 3aJadu
- CaMOpPEeryJupOBaHHSA, BKIIOYAIOIIETO | M3  OONAcTH  yNpaBiICHHUS  JHUYHBIMH U
CaMOKOHTPOJb, ~ YMEHHE  I[PHUHUMATh | CEMEHHBIMHU ¢bunancamm); COCTaBJIATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJACHHUE, | BBIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U HUX
CTIOCOOHOCTh aJanTUPOBATHCS K | CHCTEMBI IO YCIOBHUIO 3aJa4d, HCCIEN0BATH
SMOLMOHAJIBHBIM U3MEHEHUSIM | ITOJIyYEHHOE peuieHue u OLICHUBATh
U TIPOSABIATH TMOKOCTb, OBITH OTKPBITHIM | MPABIONOA0OHOCTD PE3YNIbTATOB;
HOBOMY; I[IP67. VYMeHue omnepupoBaTh TOHSATHIMH:
- BHYTPEHHEW MOTHBALMM, BKJIIOYAIOLICH | CpelHee apudmernueckoe, MEIuaHa,
CTpeMJICHHE K JOCTHKCHHIO IelMd U | HauOoJsblllee M HAaMMEHbIIee 3HAaUCHUs, pa3Max,
ycnexy, ONTUMH3M, HWHULIHATUBHOCTb, | JUCHEPCHS, CTaHJapTHOE OTKJIOHEHHE
yMEHHE JEHCTBOBAaTh, MCXOJs W3 CBOMX | YMCIOBOrO  Ha0bopa; YMEHHE  U3BIIEKATh,
BO3MOKHOCTEH; UHTEPIPETUPOBATH uH(pOopMaLuIo,
- OMIATHUH, BKJIIOYAIONIEH CIOCOOHOCTh | MPEACTAaBICHHYIO B TaOIUIAX, HA JUarpammax,
MOHMMAaTh  SMOIIMOHAIBHOE COCTOSHHE | rpaduKax, OTPaKAOIUIyI0 CBOMCTBA peabHBIX
IpYTrux, YUUTHIBATH ero IpyU | OPOLIECCOB M SIBJICHUH;  IMPEICTaBIAThH
OCYLIECTBIICHUHU KOMMYHUKallMM, | MHQOpPMAlMIO C  IOMOIIbIO  Tabmul U
CIOCOOHOCTH K COYYBCTBHIO W | AMarpaMM;  HUCCJEIOBaThb  CTAaTUCTUYECKHUE
COIEPEKUBAHNIO; JITaHHBIE, B TOM 4yuCIIe
- COLMANBHBIX HABBIKOB, BKIIOYAIOUIMX | C MPUMEHEHHEM TIpaduyecKuX METOJ0B H
CIIOCOOHOCTh BBICTpauBaTb OTHOILUEHHUS C | 3JEKTPOHHBIX CPEJCTB;
JPYTUMH JIIOJIbMH, 3a00TUThCA, NposiBiATh | [IPGS. VYmeHue omepupoBaTh MOHATHIMU:
MHTEPEC U pa3pemiatb KOH(INKTHI CIIy4alHBbII OIIBIT
u ci1y4yanHoe coOnbITHE, BEPOSITHOCTh
CIIy4alHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C UCIOJIb30BAHUEM IpadUuecKux
METOJIOB; MPUMEHATh (HOPMYIIbI CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOPHbBIE
dakTel ¥ GopMynbl TpU pENICHUU 3a]ay;
OLICHUBAaTh BEPOSITHOCTU pPEAJIbHBIX COOBITHIA;
3HAKOMCTBO
CO  CIy4YallHBIMM  BEJIIMYMHAMH;,  YMEHHUE
MPUBOAUTH IIPUMEPHI IMPOSBICHHUS 3aKOHA
00IBIINX qucen B MIPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUSIX;
[1P614. VYwmenme BbIOMpaATh  MOIXOJSAIIUN
U3Yy4YEHHBIN METOJ
JUTS penieHus 3a/1a4y, pacno3HaBaTh
MaTeMaTUYECKUE (bakThbI
U MaTeMaTU4YeCKHe MOJENM B NPHUPOAHBIX U
OOIIeCTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH IPUMEPBI MaTeMaTHYECKUX
OTKPBITHH pPOCCUICKON u MUPOBOU
MaTE€MaTUYECKON HayK1
OK 07. | JImaaocTHBIC pe3ynbpTaThl JTOJKHBI [1P61. Bnamenune MeTomaMH JI0KAa3aTeIbCTB,
CopelicTBOBaTh | OTpakaTh QITOPUTMAMHU  PEIICHMs  3a/ad; yMEHUe
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COXPaHEHHUIO
OKpY’KaroIleH
Cpenbl,
pecypcochepex
€HHUIO,
MPUMCHSITh
3HAHUA

00 U3MeHeHuu
KJIUMaTa,
TIPUHITAIIBI
OEpEIKITUBOTO
IPOM3BOJICTBA,
3 dexTuBHO
JIeHCTBOBATH

B
YpE3BBIYANHBIX
CUTYaIUsAX

B YaCTH: YKOJIOTHYECKOTO BOCITUTAHUS:
- AKTUBHOE  HEINpUATHE  JICUCTBUI,
MPUHOCSIINX BPE OKPYKAOLIEH CPENE;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTUYECKHE
IIOCIIEACTBHS IIPEANPUHUMACMBIX

JIEWCTBUM, IPEIOTBPAILIATh UX;

- paclIMpeHHE OIbITa JeATEeIbHOCTH
AKOJIOTHUYECKOW HAIIPaBJICHHOCTH;
MeranpeameTHbie pe3yJIbTaThl  JIOJKHBI
orpaxath: OBnajcHUE YHUBEPCATbHBIMHU
y4eOHBIMU [M03HABATEIbHBIMU
NEUCTBUSIMU:

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:
- paszpabaThIBaTh IUIaH pereHus
MPOOJIEMBI C YI€TOM aHAIH3a UMEIOIUXCS
MaTepuaTbHBIX

Y HEMaTepUAIbHBIX PECYPCOB;

- OCYWIECTBJISITH  LIeJICHANpPaBICHHBIN
MOWCK TIEPEHOCa CPEICTB U CIOCOOOB
EUCTBUS

B ITPO(heCCHOHATILHYIO CPEY;

- yMeTb  MEPeHOCUTh  3HAHUA B
MMO3HABATEJIbHYIO

n MMPAKTUYCCKYHO obnactu
KU3HCACATCIIBHOCTH,
OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMU

PEryJIITUBHBIMUA HCﬁCTBHﬂMH:

0) CAMOKOHTPOJIb:

- JaBaThb OLCHKY HOBBIM CUTyallusiM,
BHOCUTH KOPPEKTUBBI B  JICSTEIBHOCTD,
OLICHUBATh COOTBETCTBUEC PE3YJIbTATOB
HeIsIM

dbopMynupoBaTh  OMNpEIENCHUs,  aKCUOMBI
U TEOpeMbl, NPUMEHITh HX, MPOBOJIUTH
JIOKa3aTeNNbHbIE PACCYKICHHS B XOJI€ PEIICHUS
3ajauy;

[IP64. VYMeHue omnepupoBaTh IOHSATHIMH:
byHKLus, HelnpepbIBHAs byHKIMA,
MPOM3BOJIHAS, TepBOOOpa3Hasi, onpeaeTeHHbIN
UHTETpaJl; YMEHUE HaxOJUTh IPOU3BOJHBIC

AJIEMEHTAPHBIX GbyHKIUH, UCIIOJIb3YS
CIIpaBOYHbIC  MaTEpHallbl; HMCCIEIOBAaTh B
MPOCTEHIINX CIIydasx byHKIIUN Ha
MOHOTOHHOCTb, HaxOJIUTh HauOOJbIIIHE

U HauMEHbIIME 3HAYeHHs (QYHKIHI; CTPOUTH
rpadKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

anmapara MaTEMaTHYECKOT O aHaln3a;
IIPUMEHSATH ITPOU3BOIAHYIO IIPU PELICHHUH 3a/1a4
Ha JIBUKCHHUE; pelarhb IIPAKTHKO-
OPHUEHTUPOBAHHBIC 3a1a4u

Ha HauOOIbIINE U HAUMEHBIIUE 3HAUCHUS, Ha
HaXO0XJEHUE ITYTHU, CKOPOCTU U YCKOPEHMUS;

[1PG5. VYmeHue omepupoBaTh MOHATHIMHU:
parioHanbHas ~ (QYHKOUS,  IIOKa3aTeJIbHAS

byHKIHS, CTeHeHHas byHKIWHS,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETpHYECKHEe (YHKIMU, OOpaTHbIC
GyHKIUY; YMCHHE CTPOUTH rpaduku

M3YYEHHBIX (DYHKUUN, UCIONB30BaTh rpaduKku
MPU U3YyYECHHHU MPOLECCOB M 3aBUCUMOCTEM,
OpU peHIeHUH 3aad M3 JAPYruX Y4eOHBIX
NpEeIMETOB W 33/lad M3 pPEaJbHOM JKU3HU,
BbIpaXaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BEIUYMHAMU;

[1PG6. YMeHue pemiatb TEKCTOBBIE 3a/adyd
pPa3HBIX TUIOB (B TOM YHCJIE HA TMPOIEHTHI,
JONM W 4YacTH, Ha JBIDKEHHE, padory,
CTOMMOCTb TOBAapOB W YCIYI, HAJOTH, 3a1a4u
U3 o0ylacTh  ympaBlieHUs  JUYHBIMH U
CEMEMHBIMU ¢dbuHaHCaMM); COCTaBIATh
BBIPAXKEHHUS, YpPAaBHEHHUs, HEPABEHCTBA MU WX
CHCTEMBI II0 YCIIOBHIO 3aJayd, HMCCIEA0BATh
MOJYYEHHOE pelieHue u OILICHHBATh
MPaBAONOI00HOCTH PE3yNIbTATOB;

[1P68. VYmMeHue omnepupoBaTh MOHATHIMHU:
CIIy4alHBbIN OIIBIT
i cly4daitHoe COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHUS, YMEHHE BBIYHCIATH
BEPOSITHOCTH C MCIOJIb30BaHUEM TpadUueCKUX
METOJIOB; MPUMEHITh (HOPMYINBI CIOXKEHUS U
YMHOXXCHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
dakTel ¥ GOpMyNbl TpHU pEHICHHH 3a/1ay;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI;
3HaKOMCTBO

CO  CIyYallHBIMM  BEJIMYMHAMH;  yYMEHUE
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NPUBOJUTH TPHUMEPHI TPOSBICHHUS 3aKOHA
(31031918170:¢ qucen B MPUPOTHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

IIP69. VYmMmeHue omnepupoBarh MOHATHAMMU:
TOYKa, MpsAMas, IUIOCKOCTh, IIPOCTPAHCTBO,
JBYTPaHHBINA YTOJI, CKPEIMBAIOIINECS MPSIMBIE,
[NapajuleIbHOCTh W TIEPIEHANKYISPHOCTD

IPSIMBIX
U IJIOCKOCTEH, Yrojl MEXAy HIpsSMBbIMHU, yIoJl
MEXIY IPsAMOM
U IJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM,
paccrosiHue oT TOYKHU

JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY IPSMBIMH,
paccTosiHue MEXIy IUIOCKOCTSIMHM; YMEHHE
MCIIOJIb30BaTh IPU PEIUEHUH 3a/1a4 U3y4CHHbIE
(GakTbl W TEOpEeMbl IUIAHUMETPHUM; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

I[TIP610. VYmeHue omnepupoBaTh TOHATHSIMH:
MHOTOTPaHHHK, CEUEHUE MHOTOTpaHHHKA, KYyO,
napajeNenunes, npusma, nupamuaa, urypa
U TOBEPXHOCTb BpAallleHUs, LMUIUHAP, KOHYC,
map, cdepa, cedeHuss (UIypbl BpalleHus,
IUTIOCKOCTh, Kacamomiasicss cQepsl, MWIMHApPA,
KOHycCa, IUIOIIAJb II0BEPXHOCTH IUPaMMIBI,
IPU3MBbI, KOHYCa, IWJIMHAPA, IUIoUaab cQepsl,
o0peM KyOa, MPSIMOYTOJIBHOTO
napajuiejienunesna, — NUpaMuabl,  [PU3MBI,
WINHApPA, KOHYCa, I1apa; yMeHHe n300pakaThb
MHOTOTPaHHUKHU

U TIOBEPXHOCTH BpALIEHUS, HMX CEUEHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX MWHCTPYMEHTOB
" AEKTPOHHBIX CPEICTB; yYMEHHE
pacrno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh IIPABUJIBHBIE
MHOT'OTPaHHUKU;

I[IP611 VYmenue omnepupoBaTh MOHATHIMHU:
JIBUKECHHE

B INPOCTPAaHCTBE, IMOA00HBIE (QUIypHl B
IIPOCTPAHCTBE;  HCIOJIb30BAaTh  OTHOILICHHE
MJIomaae  MOBEpPXHOCTEH W 00BEMOB
NoJOOHBIX (PpUTYp MIPU pELIeHUH 3a7ay;

[TP612. YMeHHne BBIYUCIATH T€OMETPUUECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIIAJb, O0BEM,
oAb MTOBEPXHOCTH), UCIIOJIB3YS
U3y4eHHbIE POPMYIIBI U METO/BI;

[1P613. VYmenue omnepupoBaTh MOHATHSIMU:
IPSIMOYTOJIbHAS cucrema KOOpJMHAT,
KOOpJMHATBHl TOYKH, BEKTOp, KOOPAMWHATHI
BEKTOPa, CKAJSIPHOE IPOU3BENEHUE, YIroJl
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BE/ICHNE BEKTOpA HA YMCIIO; HAXOJIUTH C
MOMOUIbI0 HM3YyYEHHBIX (OPMYJT KOOpPIMHATHI
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CepeIMHBI OTPE3Ka, PACCTOSHHUE MEXKIY JIBYMS
TOUYKAMU;
[IP614. VYmenuwe BbIOMpaATh  MOIXOSAIIUN

WU3Yy4YEHHBIN METOJ
JUIS peleHus 3aJ1a4H, pacrno3HaBaTh
MaTeMaTH4eCKHe (axTb

U MaTeMaTU4YeCKUE MOJEIN B IPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
IIPUBOJIUTH IIPUMEPBI MaTEeMaTHYECKHUX
OTKPBITHH POCCUICKOMN u MHUPOBOU
MaTEMaTHYECKON HAYKU

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE NMPOrPaMMBbI NpeMeTa:
00BEM yueOHOI Harpy3ku cryneHTa 164 gaca, B ToM yucie:
00s13aTeIbHON ayIUTOPHOHN yueOHOW Harpy3ku cryaeHTa 160 yacos;

IPOMEXKYTOUHOM aTrTecTaluu 4 4acos.
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2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IPEJIMETA OVYII.12 MaTtemaTuka:
ajgredpa ¥ Ha4aJIa MAaTEMATHYECKOr0 AaHAJIN32; TeOMETPHS; BEPOATHOCTh H CTATHCTHKA

2.1. O6beM yueGHOro nmpeaMeTa U BU/AbI Y4eOHOM 1eITeJIbHOCTH JJs CNeNHAJIbHOCTH

Bup yueOHol nesTeIbHOCTH O0nLeM yacoB
Buj y4eOHoii essTeIbHOCTH O0beM yacoB
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 164
O0bem padoThl 00yuaOIIErocsi BO B3aMMO/ICCTBUH € NIpenoaaBaTejieM 160
JICKIINH, YPOKH 100
8 MOM uuce npopeccUOHALHO-0PUEHIMUPOBAHHOE COOEPIHCAHUE -
NPAKTUYECKHUE 3aHATHS 58
8 MOoM yucje npopeccuoHaIbHO-OPUECHMUPOBAHHOE COOePIUCAHUE 12
Koucynbranmu (npu nanuuuu) 2
DK3aMeH (npu Hanuyuu) 4

HpOMe)Ky'TOIIHaH aTTeCTalys B (I)opMe J9K3aMCHa
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2.2. TemaTnuyeckuii mjiaH u coaep:xkanue yueonoro npeamera OYIL.12 MaremaTuka: ajreépa u Hauaja MaTeMaTHYECKOI0 aHAJIN3A;

reoMeTpusi; BePOSITHOCTh U CTATHCTHKA
23.02.06 Texuuyeckasi IKCIJIyaTanus NOABHKHOTO COCTABA KeJIe3HBIX IOPOr

Haum
€HOBa
HUE
pa3ne
JIOB

Ne
ypoKa
n/n

Tema y4eGHOro 3aHSATHSI H COIEPKaAHUE Y4eOHOr0 MaTepuasia, JJadopaTopHbie U MPAKTHYECKHE 3aHATHS,
CaMoOCTOSITeJIbHASI Pad0Ta CTYAEHTOB (Npu HATUYUL)

O0nLeMm
4acoB

®opmupyemMble
KOMIIeTCHIIUH

YpoBeHb
yCBOEHHS

2

3

5

Pa3zpen

1. [IoBT

opeHHe Kypca MAaTeMATHKU OCHOBHOM IIKOJIBI.
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1

Heab u 32724 MaTeMATHKH NPU OCBOCHHH CIIENUATBHOCTH.
Conepxxkanrie ydyeOHoro marepuana: Lleab u 3amaum mMareMaTHKU TPU OCBOCHUU CIICIIMAIBHOCTH.
ba3oBble 3HaHUS ¥ YMEHUS 10 MaTEMAaTHKE B MPOPECCUOHANBHON U B IIOBCEHEBHOM JESTEIILHOCTH.

2,3

MHoskecTBa M JOTHKA.

Copepxanne ydeOHoro marepuana: Jluarpammbl Oinepa—Benna. Hcnonb3oBaHue TEOpETHKO-
MHO>KECTBCHHOI'O armapaTa IJIA OIIKUCAaHUA peam)Hbe HpOIIeCCOB nu ﬂBHGHHfI B HpO(l)GCCHOHaHBHOfI
JeATEIbHOCTH, MPU PEUIEHUU 3aJad W3 Jpyrux aucuuiuinH. OnpeneneHue, Teopema, CIeACTBHUE,
JIOKa3aTeIILCTRO.

4,5

Yucsia v BBIYUCICHUA.

Conepkanne yueOHOrOo Marepuana: HarypanpHbie u 1enbie uucia. [Ipu3Haku AETMMOCTH LEBIX
yrcen. PanuonanbHble uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonYecKkre Apoou. ApupMeTHYECKHUe Orepanuu ¢ paloOHATBHBIMA YHUCIaMHU, MPeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUW. [lelicTBUTENnbHBIE 4Kcia. PanuvoHanbHblE W UpPpaLMOHAJIBHBIE YHCIA.
Apudmerndeckue onepanuu ¢ JeHCTBUTENbHBIMU YHcliaMu. [IpuOnmkEHHBIC BBHIYHCIICHUS, TPAaBHIIA
OKPYTJIEHUS, IPUKUJIKA U OIIEHKA PE3YJIbTATa BHIYUCICHUM.

6,7

ToxnecTBa M TOKIeCTBEeHHbIE TPe00OpPa30BaHUS.
Copneprxanue yueOHoro Marepuana: Tox/1ecTBa U TOXKAECTBEHHbBIE TPE0Opa30BaHMUS.

8,9

YpaBHeHUs H HEPABEHCTBA.

Copepxanue yueOHOro MaTepuana: YpaBHEHHE, KOpPeHb YypaBHeHUs. HepaBeHCTBO, penieHue
HepaBeHCTBa. MeTo7 HWHTEepBaIOB. PemieHue 1enbix U JpoOHO-pallMOHATBHBIX YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PEIIEHHI0 MaTeMaTHYeCKUX 3aJad U 3a/1ad u3
pasNMYHBIX O0JacTe HAayKH W peanbHOW >Ku3HH. CHCTEMBI M COBOKYIMHOCTH pPallMOHAJIBHBIX
ypaBHEHUH U HepaBeHCTB. CUCTEMBI JIMHEHMHBIX ypaBHEHHI. Pelenne npukiaaHbIx 3aa4 ¢ MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHU.

10, 11

IIpakTnyeckoe 3ansitue Nel. YpaBHeHMsI M HEPABEHCTBA.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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CoaepxaHue MPAaKTUYECKOrO 3aHATHS: YpaBHEHUE, KOpPEHb ypaBHeHUs. HepaBeHCTBO, pemieHue
HepaBeHCTBa. MeTo[ HWHTEpBAIOB. PemieHue 1ensix U JpoOHO-pallMOHANBHBIX YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTeMATHMYECKUX 3aJ]ad U 3a/1ad U3
pa3nuyHBIX OOJIacTei HayKd W peanbHOW JKuM3HUM. CHCTEMBI M COBOKYITHOCTH pPalMOHAIBHBIX
ypaBHEHUH U HepaBeHCTB. CUCTEMBI JIMHEHHBIX ypaBHEHMI. Pelienue npukiagHbIx 3aa4 ¢ MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHU.

12, 13 | IIpakmuueckoe 3auamue Ne2. IIpouenmuoie eviuucieHus é npoheccuoHaIbHbIX 3a0auax. 2
Cooeporcanue  npakmuuecko2o  3auamus:  (npogheccuoHarbHO-0pUeHMUpO8anHoe  cooeplcanue)
[Ipumenenue 1pobel 1 MPOLIEHTOB /sl PELICHUs IPUKJIAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciell 3HaHuH
U peanbHOW >ku3HU. [IpuONMKEHHBIE BBIYMCICHHS, TpABWIA OKPYIJICHHS, NPUKUIKA W OIEHKA
pe3yibTara BbIYMCICHUNA. Pa3Hble CrOCOOBI BBIUMCIEHHS NMPOLEHTOB. [IpolieHTHBIE BBIYMCICHUS B
npodeccHOHaNbHBIX 33a7adax. [I[puMeHeHne ypaBHEHUH M HEPAaBEHCTB K PEUICHHIO MAaTEeMAaTHYECKHX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 001aCTel HAYKU U peaIbHOM KHU3HH.
14, 15 | locyen0BaTEIHLHOCTH U IPOTPECCHH. 2
Conepxanue IIPAKTUYECKOIO 3aHATHSA: [TocnenoBarenbHOCTH, Croco0bl 3a/laHus
nocueaoBarenbHocTell. MOHOTOHHBIE IIOCIENOBATENbHOCTU. Apudmernyeckas M IeOMETpUUYEcKas
nporpeccuu. beckoneuno yosiBaroias reoMmerpudeckas nporpeccus. Cymma 6eckoHeuHO yObIBaroIei
reomeTpudeckor mnporpeccud. Dopmyiia CI0XKHBIX NPOLEHTOB. lcmonap30BaHWE NPOrpeccHM AJIs
pELIEHNUs PEATbHBIX 337a4 IPUKJIAJHOIO XapaKkTepa.
16, 17 | ®yukuum u rpadpuku. 2
Copnepxanne yuyeOHoro wmarepuana: DyHKuus, crnocoObl 3agaHus ¢(yHKIMH. [paduk yHKIHU.
B3aumHo oOpatHble ¢(yHKUIMU. OOnacTh Ompene’aeHuss U MHOXKECTBO 3HaueHM ¢(yHkuuu. Hynu
¢ynkuuu. [IpoMexxyTKH 3HaKOMOCTOsIHCTBA. YETHBIE M HEUETHBIE (DYHKIIMU.
18 KonTtpoJbHas padora Nel. BXxogHOH KOHTPOJIb. 1
Pa3nea 2 Ctenenu u KopHu. CTeneHHas, NoKa3aTeabHas U Jorapupmuydeckasi QyHKIUH. 30
19, 20 | Apu¢pmeTnyecKkHii KOpeHb N—Oii CTeNeHM. 2 OK 01, OK 02,
Conepxanne yyeOHOro marepuana: ApudmeTHuyeckuil KOpeHb HaTypalbHOHU cTerneHu. JleHcTBus ¢ OK 03, OK 05,
apuQMEeTHYECKUMU KOPHSIMH N—OM CTETEHH. OK 06, OK 07
21, 22 | llpakTuueckoe 3ausitue Ne3 [IpeoGpazoBaHue BbIpaKeHUId, coaepKalne KOPEHb. 2
Copneprkanue nmpakruyeckoro 3ausTus: [IpeobpazoBaHue BeIpaKEHHM, COAEpIKaIe KOPEHb.
23,24 | Crenenun. CtanaaptHas ¢opMa 3anUCH JelCTBUTEIHHOT0 YHCJIA. 2

Cognepxanne yueOHoro matepuana: CTemeHb ¢ menbiM mokasarenem. CranmapTHas Qopma 3amucu
JIEHCTBUTEILHOTO YHcia. Vcronp30BaHue MOAXOIAIIEH (GOpMBI 3alUCH JIEHCTBUTEIBHBIX YHCE IS
peLHCHI/IH HpaKTI/I‘-IeCKI/IX 3a4a4 1 HpeI[CTaBJIeHI/ISI JAHHBIX. CTeHeHB C paI_II/IOHaHI:HBIM IIOKA3aTCJIEM.
CgoiictBa creneHu. [IpeoOpazoBaHue BBIpAXKEHUH, COJEPXKAIMUX CTEICHH C palMOHAIBHBIM
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2110Ka3aTeiIeM.

25, 26

I[IpakTuyeckoe 3ansaTue Ne4 IlpeodpazoBanne BbIpaKeHHi, COlepaKallNe CTeNeHb.
CogeprkaHne MpakTHIecKoro 3ansTus: [IpeoOpazoBaHne BeIpaXKCHUH, COJIEPIKAIINE CTEIICHbD.

27,28

Crenennasi pyHKuus.
Conepxxanue yuyeOHoro marepuana: CteneHHas QYHKIHS C HaTypaJbHBIM U IIEJBIM Moka3aresneM. EE
cBoiicTBa 1 rpaduk. CBoiicTBa 1 rpaduK KOpHS N-OW CTETICHH.

29, 30

HppanuoHaibHble yPAaBHEHHS H HEPaBeHCTBA.
Copneprxanme yueOHOTO MaTepuana: Pemenue uppanuoHanbHbIX YPaBHEHUH H HEPABEHCTB.

31,32

HpaKTH‘leCKOE 3ansaTHe Neb I/Ippauuona.m)ﬂble YPABHEHUS U HEPABCHCTBA.
Conep;xaHI/Ie MMPAKTUYCCKOI'O 3aHATHAA: Pemenue HUppaliOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

33,34

IToka3zaTrenbHbIE YPpaBHCHHUA U HEPABCHCTBA.
COI[ep)KaHI/IC y‘Ie6HOFO MaTcpuraja: IToxa3aTennHble YpaBHCHHUA U HCPABCHCTBA.

35, 36

HpaKTH‘leCKOE 3ansaTue Ne6 Iloxka3zaTeabHble YPABHEHUSI 1 HEPABCHCTBA.
Conep;xaHI/Ie MMPAKTUYCCKOI'O 3aHATHAA: Pemenue mokazaTreabHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.

37,38

Jlorapugm uncaa. CsoiicTBa jJorapupmos.
Copnepxanne yuyebHoro marepuana: Jlorapupm umcna. [lecaTuynble M HaTypaybHble JIOTapU(MBbL.
ITpeobpa3zoBaHue BbIpaXKeHHM, COIepKalIiX Jorapu@mal.

39, 40

IIpakTnyeckoe 3ansiTue Ne/ Jlorapupmsl.
Copepxanue npaktudeckoro 3ausaTus: [IpeoOpa3zoBaHue BbIpaKEHUH, cofepKaline JorapupMsl.

41, 42

Iloka3aTenbHas U JJorapupmuyeckas GyHKUHH, YPABHEHHs, HEPABEHCTBA.
Copnepxanue ydeOHoro Marepuana: [lokazarenbHas u norapudmuyeckas (QpyHKIMH, WX CBOMCTBA U
rpa¢uku. Jlorapupmuueckne ypaBHEHHUS] M HEPABEHCTBA.

43, 44

IpakTnyeckoe 3ansaTue Ne§ Jlorapupmuyeckue ypaBHeHHs U HEPABEHCTBA.
Copneprkanue nmpakTuyeckoro 3ansaTus: [IpeobpazoBaHue BeIpaKEHUH, COAEpIKAIME CTETIEHb.

45

Ilpakmuueckoe 3anamue Ne 9 Jlocapughmot 6 npupoode u mexnuxe.

Cooeporcanue npaxmuyuecko2o 3aHAmus. (npogeccuoHatbHO-0pUeHMUPOBAHHOE COOEPAHCAHUE):
[Ipumenenne norapudma. Mctopus passutus marematuku. Jlorapupmudeckas cnupanib B npupoze. Ee
MaTeMaTHYeCKHe CBOMCTBA. Vcnonb3oBanne rpadukoB (GYHKITUH JIJTST MCCIICAOBAHMUS ITPOIIECCOB H
3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT IIPH PEIICHUH 3371249 U3 PA3IMYHBIX 00JIaCTeH HAYKH U PEATLHOM
JKU3HU.

46, 47

IIlpuMeHeHre ypaBHEHHH, CHCTEM U HEPABEHCTB K PeLIeHHI0 3a1a4.

Copnepxanne ydyeOHoro Matepuaina: Vcnonb3oBanue rpagukoB GyHKIUN A pellIeHus YpaBHEHHUH U
JUHEUHBIX cHucTeM. [IpumMeHeHne ypaBHEHHMH, CHUCTEM U HEPAaBEHCTB K PELICHUI0 MaTeMaTHYeCKHUX
3a/1a4 M 337124 U3 Pa3IMIHbIX 00JacTel HAYKH M peaIbHOM KU3HHU.

21




| 48

\ KonTpoabsnas padora Ne2. CteneHn U KOPHH.

Pasznen 3 HpﬂMLIe U IIJTOCKOCTH B ITPOCTPAHCTBE. KOOPI[I/IHaTBI H BEKTOPLI B IIPOCTPAHCTBE.
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49, 50

IoBTopenue mianuMerpuu. OCHOBHbIE MOHATHS CTEPEOMETPHH.

Copnepxanne yueOHoro marepuana: OcHOBHBIE (pUTYpBI, (DaKTHI M TEOpEeMbI TuTaHUMEeTpuH. OCHOBHBIE
HOHATHS CTEpEeOMETpHH. TodYKa, MpsMasi, IUIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00 aKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

51, 52

IIpsimble ¥ MiIockocTH B mnpocTpaHcTBe. IlapajulelbHOCTH NPAMBIX, NPSAMOM W IJIOCKOCTH,
IVIOCKOCTEH.

Copepxanne yuyeOHOro marepuana: B3aumHoe pacrolio)keHHe TMPsSMBIX B MPOCTPAHCTBE:
MEepPECEKAOIINECs], TapauieNibHble M CKpelmuBaronuecss mpsimbie. [lapamiensHOCTs TPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MApaJLIEIbHbIE MPSAMBIE B IPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX MPIMBIX,
napajuieIbHOCTh MPSIMOM M TUIOCKOCTH. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH, YTOJI MEXKIY MPSIMBIMU
B IpocTpaHcTBe. llapainenbHOCTh MIIOCKOCTEN: MapajuiesibHble IIOCKOCTH, CBOMCTBA NapajlIebHBIX
wiockocteit.  [Ipocreiimme  mpocTpaHCTBEHHBIE (UTYpPBl HAa  IUIOCKOCTH:  TETpadap, Kyo,
napajuiejenune], IOCTPOCHUE CEYeHU!

53, 54

IlepneHAUKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEIA.

Conepxanue yuyeOHoro marepuaina: IlepneHIuKyIspHOCTb NPSIMOM M TJIOCKOCTH: MEPIEHANKYISIpHbIE
npsiMble B IPOCTPAHCTBE, NpsMble MapaiieibHble U NEpPHEeHANKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEPIEHUKYJIIPHOCTU NPSIMON U TNIOCKOCTH, TEOPEMA O PSIMOM NEPIEHIUKYIISIPHON MIIOCKOCTH.

55, 56

Yrasl Mex1y NPAMBIMH M INIOCKOCTSIMH.

Copnepxanne yueOHOro marepuaina: YTIJIbl B MPOCTPAHCTBE: YToJl MEXIY MPSMON M IJIOCKOCTBIO,
JBYT'PAaHHBIN YIOJI, JMHEHHBIN yroJyl ABYrpaHHOro yria. [leprneHauKyasp 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JO TJIOCKOCTH, PACCTOSHUE OT MPSMON JO MJIOCKOCTH, MPOEKIHs (UIryphl Ha IJIOCKOCTb.
[leprieHAMKyYIAPHOCTD INIOCKOCTEM: MIPU3HAK NMEPIEHANKYIIIPHOCTH ABYX INIOCKOCTEN. Teopema o Tpéx
NEPIEHIUKYIIAPAX.

57,58

KoopauHatsl 1 BeKTOPHI B IPOCTPAHCTBE.

Copneprxanue yueOHOro mMarepuaia: BekTop Ha MIOCKOCTH U B IpocTpaHcTBe. CI0XKeHNEe U BEIYUTAHUE
BEKTOPOB. Y MHOKE€HHUE BEKTOpa Ha yncio. Pa3nojkeHre BeKTopa 1o TpéM HEKOMIUTAaHAPHBIM BEKTOPaM.
[IpaBuso napanenenunesa.

59, 60

Pemenue 3axau.

Conepkanne yueOHOro matepuana: Pemienne 3amad, CBsI3aHHBIX C IPUMEHEHHUEM TIPABUI JCUCTBUH C
BekTopaMu. IIpsimoyronbHas cucremMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BekToOpa.
[Ipocreiilve 3amaun B KOOpJAMHATaX. YTOJI MEXAYy BekTopamu. CKalsIpHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenune YIJIOB MCXKAY NPAMBIMU U TTIJIOCKOCTSAMMU.

OK 01, OK 02,
OK 03, OK 05,
OK 07
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61, 62 | [IpakTuyeckoe 3ansaTue Nel() KoopauHaTsl 1 BeKTOPbI B IPOCTPAHCTBE. 2
Conmepxkanue  MpakTHYecKoro  3aHATHS:  KoOpJAMHATHO-BEKTOPHBIA  METOX HpU  PEUICHUU
F€OMETPUUYECKUX 3aJ1au.
63 | IIpakmuueckoe 3anamue Ne 11 IIpamvle u niockocmu 6 NPAKMUYECKUX 3A0a1aXx. 1
Cooepoicanue npakmuyecko2o 3auamus: (MpogheccuoHanbHO-0pUeHMUPOBAHHOE COOEPHCAHUE):
Pacnonoxenne mpsAMBIX U IJIOCKOCTEH B OKpY’KaromeM Mupe (MpUpoje, UCKYCCTBE, apXUTEKTYpe,
TexHHKe). Pelenre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4.
64, 65 | IlpakTnyeckoe 3ansaTHe Ne 12 Pemenue 3anau. IIpsiMble M IJ10CKOCTH, KOOPAWHATHI M BEKTOP. 2
CogepxaHue MPaKTUYECKOTO 3aHATHUS . PelieHue 3aqady Ha HAXOXKIEHHE T€OMETPUUYECKUX BEIIUYHH C
HCIIOJIB30BaHUEM amnmapaTa BEKTOPHOW areOpshl.
66 | KonTpoabnasa padora Ne2. [Ipsimble u MJIocKocTH B nmpoctpancrBe. KoopanHarsl U BeKTOPHI B 1
NMPOCTPAHCTBE.
Pa3nesa Ne4 OcHoBbI TproHoMeTpuu. Tpuronomerpnyeckne GyHKIUH. 17
67,68 | OcHOBBI TPUTOHOMETPHH. 2 OK 02, OK 03, |2
Conepxxkanne yueOHoro marepuana: CHHYC, KOCHHYC M TaHT€HC YHCJIOBOIO apryMeHTa. APKCHHYC, OK 04, OK 05,
ApPKKOCHHYC, apKTaHTE€HC YHCIOBOTO apryMeHTa. TpUroHOMeTpuYecKas OKpPYKHOCTb, OIMpEeleiIeHHE OK 06
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apryMEHTA.
69, 70 | OcHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA. 2 2
Conepkanne ydebHoro marepuana: [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC
TPUTOHOMETpHUYECKHE (POPMYIIBL.
71,72 | Tpuronomerpudeckue GyHKIHH, X CBOHCTBA U rpadpuKu. 2 2
Copnepxxanne yweOHoro marepuana: @Dynkuus. Ilepuonmueckne QyHkiuu. Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U IpaUKU.
73, 74 | IlpakTndeckoe 3ansaTHe Ne 13 IIpeoOpa3oBaHne TPUTOHOMETPHYECKMX BbIPAMKEHHI. 2 3
CozeprxkaHye MPaKTHYECKOTO 3aHATHsI: MPE0OPa30BaHNS TPUTOHOMETPUIECKUX BBIPAYKCHHIA.
75, 76 | TpuroHomeTpuyecKkne ypaBHeHHsl 1 HepaBeHCTBA. 2 2
Copepxanne yueOHOro wmarepuana: PemieHue TpuUroHoMeTpudyeckux ypaBHeHUU. [Ipumepsl
TPUTOHOMETPUUYECKIX HEPABEHCTB.
77,78 | IlpakTnyeckoe 3ansaTHe Ne 14 PenieHue TpMroHoMeTpHYeCKUX YPABHEHU U HEPABEHCTB. 2 3
CozeprkaHrie MPaKTHYECKOTO 3aHATHS: PEIICHHE TPUTOHOMETPUIECKUX YPaBHEHUI U HEPABEHCTB.
79, 80 | Ilpaxmuueckoe 3anamue Ne 15 Hcnonv3oeanue mpuzonomempuu 6 npogheccuonanvHolii cgepe. 2 3

Cooeporcanue npaxmuyecko2o 3aHAmus. (npogheccuoHatbHO-0PUeHMUPOBAHHOE COOePIHCAHUE).
[IpoBenenue mnpakTHUECKUX pacdyeToB Mo (opmyrnam TpuroHomerpuu. Kcmonp3oBaHue rpaduKoB
(GYHKIUH 17151 KiCCIIeIOBAHUS MTPOIIECCOB M 3aBUCHMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3
JIPYTUX y4EOHBIX TUCIUILUIMH U peaTbHOU KU3HU.
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81, 82

IIpakTuyeckoe 3ansaTue Ne 16. Pemienue 3a1a4 TPUroHOMETPHH.
Cozeprkanye MpaKTUYECKOro 3aHsATHs: TpuronomMerpuyeckre (yHKIMH, TOXXKIECTBA U YPABHEHHUSI.

83

KonTpoabsnas padoraNe4d. OcHoBbI TpUroHoMeTpun. TpuronomMmerpuyeckue GyHKumnu.

Pasznen

S. MHOTOrpaHHHUKH M TeJIa BpallleHHs.
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84, 85

MHoOrorpaHHuKHM.

Conepxanne yaeOHOTo Marepuana: [[oHATHE MHOTOTPAaHHHKA, OCHOBHBIC AJIEMEHTHI MHOTOTPaHHUKA,
BBIMYKJIbIE M HEBBIMYKIIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipu3ma: n-yronpHas npusma;
T'paHu U OCHOBAHUS ITPU3MBI; IIpsAMast U HAKJIOHHAasA IIPHU3MBbI; 6OKOBa$I " IMOJIHAaA MOBCPXHOCTb NPU3MBI.
[Tapannenenunen, TpsIMOYTOJbHBIN Mapaienenunes M ero cpoicTBa. l[lupamupa: n-yronbHas
nupamMuja, rpaiHd 1 OCHOBAaHUEC ITUPaAMHJIbI, OOKOBas ¥ OJIHAI IMOBCPXHOCTh IMUpAMUbI; ITPABUJIbHAA U
yceu€HHasi TupamMuaa. DJIEMEHTbl TPU3Mbl U MTUPAMHU/JIBIL.

86, 87

IIpakTuyeckoe 3ansaTue Ne 17 Pemenne 3agau.
CopneprkaHue MPaKTUYECKOTO 3aHATHA: BbIuuciieHne 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AUaroHay,

yIJIBL.

88, 89

IIpaBnjIbHBIE MHOTOTPAHHHUKHU.

Copnepxanue yueOHOoro Marepuana: IIpaBuinbHblE MHOTOTpaHHHMKH: TOHSATHE IPABUIBHOIO
MHOT'OTPAaHHUKA; ITPAaBUJIbHASA NPU3Ma U IIPaBUJIbHAS IMPAMK/IA; IPABUIIbHAS TPEYTOJbHAS TIUpaMHUIA U
MPaBWIBHBIN TeTpasp; Ky0. [IpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dp, 0AEKadp U
ukocadip u ap. CeueHus npu3Mbl U TUPAMUIBL.

90, 91

IL1omaab NOBEPXHOCTH MHOTOTPAHHUKOB.

Copnepxanue yuyebHoro marepuana: [lnomans 60KOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTU MPSAMOM
IPU3MBI, TIJIOIIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOI npu3Msl. [1nomans 6oxoBoit
MOBEPXHOCTH M TIOBEPXHOCTH TPABMJIBHONW MHUPAMHJBI, TEOpEMa O IUIOH[agd OOKOBOW MOBEPXHOCTH
YCEYEHHOU UPaMUJIBI.

92,93

IIpakTnyeckoe 3ansitue Ne 18 Pemenne 3agau.
CoJeprkaHne MPaKTUYECKOT0 3aHITHI: PEIICHHE 3a/1a4 HA BBIYMCIICHHUS TUIOMIA/IeN TOBEPXHOCTEM.

94, 95

Huaunap.

Copnepxanue yuebHoro marepuana. L{unuuapuyeckas MOBEPXHOCTh, 00pa3ylolUe LHUIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIpUYECKON moBepxHocTH. LnnuHIp: ocHOBaHMS M OOKOBas MOBEPXHOCTD,
oOpasyroias U OcCh, IO s OOKOBOM M MOJHON MOBepxHOCTH. Pa3BepTka nununapa. M3obpaxenue
Ha TUIOCKOCTH.

96, 97

IIpakTyeckoe 3ansaTue Ne 19 Pemenne 3agau.
CopneprkaHue MPaKTUYECKOT0 3aHATHS: peLICHHE 3a1ay.

98, 99

Konyc.
Conepxkannie ydeOHoro wmartepuasnia: KoHWYECKas TIOBEPXHOCTh, OO0Opa3yronme KOHUYECKOU
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IIOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKOM noBepxHOCTH. KOHyC: 0OcHOBaHUE U BepIlnHa, 00pa3yromas
U OCb, IUIOMIAJh OOKOBOW M TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylolle W BBICOTA,
OCHOBaHHUs U 00KOBas MOBEPXHOCTh. Pa3zBepTka koHyca. M300paskeHue Ha MIIOCKOCTH.

100,
101

IIpakTnyeckoe 3ansaTue Ne 20 Pemenne 3agau.
Copnepxanne NPaKTUYECKOTO 3aHITHsL: PELICHHUE 3a1a4.

102,
103

Coepa u map.

Copnepxanue yueOHoro Matepuana: Cdepa u map: HeHTp, paanuyc, IUaMeTp, TUIOMIah TOBEPXHOCTH
cdeprl. BzanmHoe pacrnonoxeHue cdepsl M IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIOoMmab
chepnl. M300paxkeHue Ha TIIOCKOCTH.

104,
105

IIpakTnyeckoe 3ansaTue Ne 21 Pemenue 3aaay.
CopneprkaHue MPAKTUYECKOT0 3aHATHS: pellICHHE 3aay.

106,
107

O0beMbl M IJIOIAU TOBEPXHOCTEl TeJl.

Copepxanne yuyebnoro marepuana: [lonstue o6 06béMe Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBA
00béMoB Ten. Teopema 00 00BEME MPSAMOYTOJIBLHOTO Mapajieienuneaa U CiaeAcTBUs 3 He€. o0beM
nupaMuibl U pu3Mel. O0bEM HunuHApa, konyca. O6béM mapa u miomanb chepsl. [logodHbIe Tena B
npoctpancTBe. COOTHOMICHHUS MEXTY TUIOMIAISIMHA TOBEPXHOCTEH, 00béMaMu MOJ00HBIX Ten. CeueHus
MWIMHIpa (MapajuiebHO W MEePHEHANKYISIPHO OCH), CEUYeHHUs KOoHyca (MapajuielbHOe OCHOBAaHHIO U
NPOXOJIIee Yepe3 BEpIIMHY), CeUeHHUs Inapa. MHOrorpaHHUK, ONHCAaHHBIM OKoJIo cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU B TEJIO BPAICHHSI.

108,
109

Ilpakmuueckoe  3anamue Ne 22 Jleusxcenue 6 npocmpancmee. Ceuenus u KomoOunauyuu
RPOCMPAHCMEEHHBIX (Yu2yp 6 npogheccuonanbHbvIX 3a0auax.

Cooeporcanue npaxmuyecko2o 3aHaAmust. (npogheccuoHaibHO-0PUeHMUPOBAHHOE COOEPHCAHUE):
CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHHO TOYKH, MPAMOM, MIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B MUPAMHJIAX, TapaJlIeNIeUIIeAaX, MPAaBUILHBIX MHOTOrpaHHUKAaX. CHUMMETpPHSI B TIPUPOJIE,
aApXUTEKType, TEXHHUKE, B ObITYy, B mpodeccuu. Vcmonb3oBaHWE NBIKEHUH B MPOCTPAHCTBE TMPH
pemieHnn 3anad. [locTpoeHWE CeUeHWH MHOTOTPAaHHUKOB M TeNl BpamieHwWs. MeToa Cie/IoB.
KoMOunarms Ten BpaiieHus: 1 MHOTOTPaHHUKOB. Mcnonp30BaHne KOMOUHAIIMI MHOTOTPAHHUKOB U TEJ
BpAIllCHUs B TPAKTUKO-OPHECHTUPOBAHHBIX 3aJ1a9ax.

110,
111

IIpakTnyeckoe 3ansiTue Ne 23 Pemenne 3aga4y. MHOrorpaHHMKH U TeJia BpalleHHUsl.

CognepkaHre TPaKTUYECKOTO 3aHATHSA. BpramcieHue BenwuuH (JJIMHA, Yroj, OO0beM, IUIOMAh
MIOBEPXHOCTH) TE€OMETPUYECKUX (UTyp, UCHONb3ys HM3ydeHHble (opMynsl U Mmeroabl. llocTpoenue
CEUYEHWH MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHEHNWE (BBIHOCHBIX) IUIOCKHUX YEpTeXKed U3
PUCYHKOB IPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

112

KonTpoJsbHasi padora Ne 5 MHOrorpaHHMKHM M TeJIa BPALLICHHUS.

Pasznes 6. [lpousBoanasi u nepBooOpasHas yHKIMH.
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113,

MOHOTOHHOCTD M IKCTpPeMyMbl GyHKIUHU. TOYKHN IKCTPpEeMyMa.

114 | Copmepxanue yueOHOro wMatepuana: IIpomMexyTkm MOHOTOHHOCTHM (YHKIMHA. MakcUMyMBbl |
MUHUMYMBI QyHKIMH. Haubosbliee u HanMeHbllee 3HaueHne YHKIIUU Ha IPOMEKYTKE.

115, | IlonsiTue HenmpepbIBHOCTH (PyHKIUH. MeTOX HHTEPBAJIOB.

116 | HenpepsiBHble pyHKIMU. MeTO] HHTEPBAIOB Ui PEIICHUs HEPABEHCTB.

117, | IIpousBoanas. I'eomerpnueckuii U Gu3nyecKnii CMbICJI IIPOU3BOIHOI.

118 | Conepxkanue yuebHoro marepuana: [IpousBonnas pynkuuu. ['eomerpruyeckuit u GU3NUECKUNA CMBICT
npoun3BoHOU. [Ipon3BoaHbIe 37eMeHTapHBIX (QYyHKIUNA. DPOPMYIIbI HAXOKACHUS TPOU3BOJIHON CYMMBI,
MPOU3BENICHUS U YaCTHOTO (PYHKIHUH.

119, | lpakTuuyeckoe 3ansitue Ne 24 IpousBoaHas.

120 | ConeprkaHue NPaKTUYECKOro 3aHATUsA: HaxoxkaeHne npon3BOHBbIX.

121, | MonoToHHOCTb QpyHKUMH. ToUKH IKCTPpEeMyMa.

122 | Conmepkanue yueOHOro MaTepuana: [IpuMeHeHuEe NPOU3BOAHON K HCCIEAOBAHUIO (QYHKIMNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.

123, | HauGosablee 1 HAUMeHbIIIee 3HAYeHUs1 GyHKIMHU.

124 | Conmepkanue ydueOHOro Martepuana: HaxokmeHrne HauOOJBIIEr0 W HAMMEHBIIETO 3HaUYeHUs (pyHKIHUN
Ha oTpe3ke. [IpumMeHeHHe NpPOW3BOAHON Il HAXOXKACHHUS HAWIYYLIETO PEIICHHS B IPUKIAJHBIX
3a/1a4ax, JJIs ONpeaeseH!s] CKOPOCTH MPoLecca, 3alaHHOr0 (GopMyJI0i UITH rpa@UKOM.

125, | lIpakTuuyeckoe 3ansitue Ne 25 Haxoxaenne Hau0oJ1b11ero H HAaUMEeHbIIEro 3HAYeHUus! PYyHKIUH.

126 | Copmepkanue mpakTHyeckoro 3aHsATHs: HaxoxaeHue HauOONBIIEr0 M HAaUMEHbBLIEro 3HAYCHHUs
(GYHKITIH.

127, | llpakmuueckoe 3anamue Ne 26 Haxoicoenue onmumanvHo2o pe3yibmama ¢ HOMOUBIO

128 | npou3seoonoil.

CoOeporcanue npakmuuecko2o 3auamus: (npogeccuoHanrbHO-0OpUEHMUPOBAHHOE COOEPHCAHUE):
[Ipuknansueie 3agaud, B TOM YHCIE COLHAIBbHO-KOHOMHYECKOTO U (DM3MUYECKOTO XapakTepa, HX
pElIEHNE CPEACTBAMH MAaTEMAaTUYECKOIO aHAJIN3A.

129, | llepBooOpa3Hasi GyHKIHH.

130 | Conepskanue yuebHoro marepuana: [leppoodpasznas. Tabiuna nepBooOpasHbIX

131, | llnomaas kpuBoJUHeIiHOI Tpaneuuu. @opmyiaa Herotona — Jlelionuma.

132 | Conmepxanne yweOHOoro warepuana: VHTerpam, ero reoMeTpudyeckKUid M (QHU3HMUECKUH CMBICIL.
Brruncnenue nnarerpana no popmyne Hetorona-JleitOnuna.

133, | lIpakTuyeckoe 3ansaTue Ne 27 [IpumMeHeHue NPOU3BOAHON U MePBOOOPa3HOI PyHKIMH.

134 | ConeprkaHue MPaKTUUECKOTO 3aHATHS: Pelienre 3aa4 Ha MpUMEHEeHHe MPOU3BOIHON U UHTErpajia s
BBIYUCIICHHS (PU3MUECKUX BEJIMYMH U MJIOMIACH.

135 | KontpouabHas padora Ne6 IlpousBoaHas u uHTErpaJl.
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Pasznes 7. Teopusi BepoOsITHOCTEN M CTATUCTHKA.

29

136, | IlpencraBieHue JaHHBIX U ONMUCATEIbHAS CTATUCTUKA. 2

137 Copepxanne yuebHoro Mmarepuana: llpenctaBieHue JaHHBIX C MOMOMIbIO TaOJIUIl U JUArpamM.
Cpennee apudmernyeckoe, MeanaHa, HauOoOJblIee W HaWMEHbIEE 3HAYCHHS, pa3Max, TUCIIEPCHS,
CTaHJIapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

138, | Cayuaiinble co0bITUsI. Onepanuu Ha COOBITHSIMH. 2

139 | Conmepkanue yueOHOro matepuana: CioydyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4alHBIE COOBITHS.
OnemeHTapHble COOBITUS (MCXOJbl). BeposATHOCTH ciydailHOrO CcOOBITHS. bBIM30CTH YAaCTOTHI U
BEpPOATHOCTH COOBITUN. Ciy4aiiHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.
Omnepanuu Haa COOBITHSMH: IepeceueHue, 00beInHEHNE, TPOTUBONONOXKHBIE cOObITHS. [lnarpammbl
DOitniepa. DopMyna CIOKEHUS BEPOSTHOCTEU. YCIOBHAs BEPOATHOCTh. YMHOXKEHUE BEPOSTHOCTEH.
JepeBo ciydaiinoro sxcnepuMenta. @opmyiia nosiHoi BeposiTHOCTH. HezaBucumbie coOBITHS.

140, | IIpakmuueckoe 3ansamue Ne 28 Bepoamuocmo 6 npogheccuoHanbHuvix 3a0auax. 2

141 | Cooepoicanue npakmuuecko2o 3auamusi: (NpogeccuoHarbHO-0pUEeHMUPOBAHHOE COOEPHCAHUE):
[lepBuunast 00pabOTKa CTaTUCTHYECKUX MaHHBIX. ['paduueckoe mx mpeacraBieHue. HaxoxmeHue
CPEIHMX  XapaKTepUCTHK, HaOmromaeMbIXx  JaHHBIX. OIeHKa  BEpOSTHOCTH  COOBITHS B
poeCCHOHATIPHON JEeSATETbHOCTH, PEHIeHne MPOo(EeCCHOHATBHBIX 337ad Ha BEPOSTHOCTH COOBITHS,
IPUMEHEHHE CTATUCTUYECKUX METOJIOB JUIsl pelieHHsl TPo(eCCHOHABHBIX 3a/1ay.

142, | DnemMeHTHI KOMOMHATOPHKH. 2

143 | Copmepxanne yueOHoro wmarepuana: KomOuHaTopHOe mpaBWio yMHOXeHus. IlepecTaHoBku u
¢dakropuan. Yucno coueranuil. Tpeyronsuuk [lackans. @opmyna 6uHoma HeloToHa.

144, | lIlpaktuyeckoe 3ansitue Ne 29. KomOuHatopuka. 2

145 | ConepxaHue MPAKTUYECKOTO 3aHATHS: PEIICHHE 3a1a4.

146, | Cepum nmocjie0BaTeIbHBIX HCIBITAHMIA. 2

147 | Copmepxkanue yuyeOHOro MaTepuana: BUHApHBIN ciaydallHBIA ONBIT (MCIBITAHHE), YCIIEX W HEylaya.
He3zaBucumele ucnpitanus. Cepusi He3aBUCUMBIX UCTIBITAHUH 10 TiepBoro ycnexa. Cepusi He3aBUCUMBIX
ycnbpITaHui beprymm.

148, | CayuaiiHble BeJIMYMHBI U pacnpe/eeHusl. 2

149 | Coneprxanue yueOHoro Matepuana: CiyyaiiHas BennuuHa. Pacnipenenenue BepositHocTel. [{narpamma
pacnpenenenus. [Ipumeps! pactipeenieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIIBHOE.
YucnoBele XapaKTEPUCTUKU CIy4alHBIX BEJIMYMH: MaTeMaTHYECKOE OXHUJAaHUE, IUCHEepCUs |
CTaH/JapTHOE OTKJIOHEHHE.

150, | MaTemaTH4yeckoe OKHIaHUE COYyYAHHONH BeJIUYNHBI. 2
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151 | Copeprxanue yueOHOro marepuana: IIpumepsl npuMeHEeHUs] MATEMaTUYECKOIO OKUAAHUS, B TOM YUCIIE

B 33/1a4ax M3 MOBCEIHEBHON >KM3HU. MaTeMaTHUECKOe OXHJaHUEe OMHAPHOW CIy4ailiHOW BEIMYHHBI.

MaremaTHueckoe 0OKUAAHUE CYMMBI CIlydaliHBIX BEJIMYMH. MaTeMaTudyeckoe OXHJaHUe U AUCIEPCUs

reOMETPHUYECKOr0 1 OMHOMHAIBHOTO pacpeeICHUN.
152, | 3akoH 00JbLIMX YHCEJI. 2 2
153 | Coxpeprkanue y4eOHOro MaTepuana: 3aKOH OOJIBIIMX YHCET U €r0 PoJib B HAYKE, MPUPOJE U OOIECTBE.

Bp160povHBIN METO1 HCCIICTOBAHUM.
154, | HenpepbIBHbBIE ciiy4aiiHble BeJUYHHbI (pacnpeneaenusi). HopmaiisHoe pacnpeneienue. 2 2
155 | Copmepxkanue ywyeOHoro wmarepuana: I[Ipumepbl HempepblBHBIX CiaydailHbIX BeiauuuH. llonsTHe o

IUIOTHOCTH pacIpenesieHus. 3aiaqyn, NpUBOIAIIME K HOpPMAJbHOMY pacnpexaeneHuto. [lonstue o

HOPMAaJIbHOM PacHpeeICHHH.
156, | lIpakTuyeckoe 3ansitue Ne 30. Pemenne 3agau. 2 3
157 | ConmepxkaHue NMpakTUYECKOro 3aHATHSA: PelneHue 3ajad 1o TEOPUM BEPOSTHOCTH M MaTeMaTU4YecKOn

CTaTHUCTHKH.
158 | KontpoJbhasi padoraNe/. Teopusi BepoATHOCTEl U CTATUCTHKA. 1 3
159, | KoncyabTanus 2 OK 01, OK 02,
160 OK 03, OK 04,
161- | Ox3ameH. 4 OK 06 3
164

164

J1sl XapaKTepUCTUKN YPOBHSI OCBOCHHsS y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeyIoIe 0003HaYEeHUs:
1 — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpoyKTUBHBIN (BBITOTHEHHE ACATEIBHOCTH 110 00pasily, HHCTPYKIIUU HITH TIO/] PYKOBOJICTBOM);

3- HpO,Z[yKTHBHLIﬁ (I'IJ'IaHI/IpOBaHI/IC " CaMOCTOATCIIBHOC BBITTIOJIHCHUC ACATCIbHOCTH, PCUHICHUC HpO6JICMHLIX 38.,[[2[‘-1).
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3. YCJIOBUS PEAJINBAIIUU PABOYEN ITPOI'PAMMBI YYEBHOT' O ITPEJIMETA
OVII.12 MaTemaTuka: ajiredpa u Hayaja MaTeMAaTHYeCKOr0 AaHAJIN3a; reOMeTPHsi; BEPOATHOCTh
U CTATHCTHKA
3.1. TpeGoBaHUs1 K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY 00eCTIeYeHH0:

O6opynoBanue yaeOHOM ayTUTOPUU:

- I0CA/I0YHbIE MECTa MO KOJUYECTBY CTYACHTOB;

- pabouee MeCTO IpernoiaBaTers;

- 00beMHbIE MOJIENT MHOTOTPAHHUKOB, TEJI BPAIICHHUS;

3.2. UnopmannonHoe odecnevyenne 00y4eHust
[lepeueHp peKOMEHyeMbIX YU€OHBIX U3JJaHUM, HHTEPHET-PECYPCOB, IOIIOIHUTENIBHOMN JIMTEPATypHI
OcHOBHBIE NeYaTHbIE U 3JIeKTPOHHbIE HCTOYHUKM:

1. TI'puropses, T.H. CabypoBa «MaTemaTukay yaeOHUK «Akagemus» 2020 r

2. T'puropses, C.B. UBonruna «Matemaruka» yueOHUK M. M3narensckuii nenTp «Axagemus» 2020
r

3

bammakoB M.M1. Maremaruka YueOuuk M. U3narensckuii nentp «Axkaaemus» 2020 r

JlomoJHHuTeIbHAS JJUTEpaTypa:

1. AmumoB UIL.A., KO.M. Konsrun, 10.B. Cunopos, H.E. ®enopora, M.U. [llaGynun. AnreGpa u
Hayana aHanu3a. YueOHuk g 10-11 kmaccoB 0oO0mieoOpa3oBaTeNbHBIX — yupexkIeHuH. M.»
[Ipocsemenue» 2007

2. Artanacsa JI.C., B.®. byrysos, C.b. Kamommes, JI.C. KuceneBa, D.I'. ITlo3msk. ['eomerpus.
YueOnuk s 10-11  kimaccoB o6meoOpazoBaTenbHbIX — yupexkaeHuid. M.M3pgarenbckuil  gom
«IIpocsemenuer, 2000

3. bammakoB M.U. «Maremaruka. COopHHK 3a1a4 npodriibHON HanpaBiaeHHOCTH» 2019 r. Akagemus
4. bammakoB M.U.. Matematuka M. U3nartenbckuit ieHTp «Akanemusi», 2014 roxg

5. Konmoropos A.H., A.M. A6pamos, FO.I1. Ayaaunsa, 5.M. Usnes, C.H. [lIBapulypr. Anrebpa u
Hayana aHanu3a. YueOHuk g 10-11 kmaccoB 0O0mieoOpa3oBaTeNbHBIX — yupexkIeHUH. M.»
[Ipocsemenue» 2007

HHTepHET-pecypcehbl:

1. http://www.uchportal.ru/yaurensckuii mopra
2. http://www.uchportal.ru/

3. http://urokimatematiki.ru/videorassylka.html
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOT' O ITPEJIMETA

OVIIL.12 MatemaTuka: ajredépa u Ha4ajIa MaTeMaTH4YeCKOI0 AHAJIU3a; TeOMEeTPHUsi; BEPOSTHOCTh
U CTATHCTHKA

KonTpoas wu ouneHka

pe3yJbTaToB

OCBOCHU

npeaMeTa

OCYIICCTBIIACTCA

IpernoiaBaTesieM B MpOoIecce MPOBEICHUS NPAKTUYECKUX 3aHSATHH, KOHTPOJIBHBIX PadoT, a TaKkxke

BBITIOJIHCHHA CTYACHTAMU WHANBUAYAaJIbHBIX BaﬂaHHﬁ, caadyu dK3aMCHa.

KoHTposib M oOleHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIE 3HAHUS U IMPUOOPETEHHBIE
00y4aromuMuCs YMEHHs, HalpaBiIeHHbIe Ha (popMupoBaHue 00X KommeTeHImid. KommnereHuun
JOJIKHBI OBITh COOTHECEHBI C MPEIMETHBIMU pe3yabTaTamMu. J{Jisi KOHTPOJIS U OLEHKU Pe3yIbTaToOB
o0y4yeHHs TpenoaBaresb BbIOUpaeT GOpMBI U METO/BI C YIETOM IPOeCCHOHATN3AMHA 00yICHHUS

0 MPOrpaMMe MpeIMeTa.

O01mas KoMIeTeHus

Paznen

THun oeHoYHBIX
MeponpHUATHI

OK 01 BseiOupate cmocoObl pemieHus 3aaad
npodeccnoHaTBEHOM JIESITCIIBHOCTH
MPUMEHUTEIHHO K Pa3IMUYHBIM KOHTEKCTAM

Pasnensr 1, 2, 3,
56,7

KOHTpOJIbHAs paboTa

OK 02 Hcnonw3oBaTh COBPEMEHHBIE CpEIICTBA
MIOKCKa, aHanM3a u WHTEPIPETALNH
uHpopmanuu, 1 “HGOPMAITMOHHBIE TEXHOJIOTHH
JUIsL  BBIMIOJHEHUs 3a7a4d  MNpodeccuoHaIbHON
JeSITeIbHOCTH

Pasnensr ¢ 1-7

KOHTpOJIbHAs paboTa

OK 03 [IlnanupoBaTh UM  peaJM30BHIBATH
COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO IESTEIbHOCTh

B mpodeccuoHalbHON cdepe, HCIONb30BATh
3HaHUSA 10 IPaBOBOM U ¢buHaHCOBOM
IPaMOTHOCTH B Pa3IMUHBIX  KU3HEHHBIX

CUTYyalusiIxX

Pasnensr 1, 2, 4, 6,
7

KOHTpOJIbHAs paboTa

OK 04 DddextuBHO B3aUMOAEUCTBOBATH U
paboTaTh B KOJIJIEKTUBE M KOMaH/Ie

Pasnensr 1, 4, 7

KOHTpOJIbHas paboTa

OK 05 OcymiecTBisTh YCTHYIO M HUCHBMEHHYIO
KOMMYHHUKAIIMI0 Ha TOCYAApCTBEHHOM  SI3bIKE
Poccuiickoit denepannuu c y4eToM
0COOEHHOCTEH COIMAIBHOIO M KYJIBTYPHOTO
KOHTEKCTa

Paspensr 1, 2, 3, 4,
5

KOHTpOJIbHas paboTa

OK 06. IIposiBisATh IPaKJaHCKO-
MaTPUOTHYECKYIO MO3UIUI0, JE€MOHCTPUPOBATH
OCO3HaHHOE MIOBE/ICHUE
Ha OCHOBE POCCHUHCKHUX TyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM qucie
C y4YyeTOM TapMOHHU3ALMU MEXHAIIMOHAIbHBIX
U MEXPEIUTHO3HbIX OTHOILUEHWM, NPUMEHATH
CTaH/IapThl aHTUKOPPYIIIUOHHOTO TIOBE/IEHUS

Pasnmensr 1, 2, 4, 5,
7

KOHTpOJIbHAsA paboTa
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OK 07 ConeiicTBOBaThL COXpaHEHUIO
OKpY)XamlIlel Ccpeipl, pecypcocOepekeHHUIo,
MPUMEHATh 3HaHUS 00 W3MEHEHUHW KJIMMarTa,
MIPUHIIUTIBI OepexXKIMBOTO MIPOU3BO/ICTBA,
3¢ PEeKTUBHO NIEHWCTBOBATh B UYPE3BBIYANMHBIX
CI/ITyaLII/ISIX

Pasnensr 1, 2, 3, 5,
6

KOHTpPOJIbHAsI paboTa
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